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The following treatise is intended for that class of 
pupils, who may not have sufficient time to read the larger 
V^ work on this science, published by the author a few years 
^ since, and which has had extensive circulation. 
^ It is believed, that this book contains all, that is neces- 

sary to prepare the young for the common avocations 
(f) of life. 

t If the student wishes to obtain an extensive and full 

^ knowledge of this science, he can consult the National 
^ Arithmetic. 

Q^ It has been a great object with the author to render the 

work practical; how far he has succeeded, the public 
must judge. 

The questions are original, although there may be a 
similarity between some of these and others, which are 
before the public, and which could not be well avoided. 

Although the author has carefully examined every 
question, yet, it is possible, some few mistakes may be 
found in this work. These, however, will be corrected 
in a future edition. 

With these few prefatory remarks, the author com- 
mends this small volume to the candor of an enlightened 

Public. 

THE AUTHOR. 

Bradfobd Ssmivabt, 
Not. lit, 1848. 
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The first edition of this work haying been favorably received by 
the public, the author is now induced carefully to revise it, and make 
a few additions. It is believed, that, in the present edition, all the 
answers to the questions will be fi>und correct. 

Great pains have been taken to make the rules and demonstrations 
intelligible. 

In revising his work, the author has availed himself of the aid and 
suggestions of many practical teachers ; among whom he would par- 
ticularly acknowledge his obligations to two distinguished teachers in 
Newburyport, David P. Page, Esq., of the Elnglish' High School, and 
Mr. Joseph Williams, of the Grammar School. 

Benjamin Gbxenleaf. 

Bradford Sbminart, 
July lot, 1843. 



ADVERTISEMENT 

TO THE 

NINTH STEREOTYPE EDITION, IMPROVED. 



This edition has been very carefully revised, and the author has 
added a Method of Cancelling, which is well adapted to the capaci- 
ties of young students. He has also annexed a Supplement, contain- 
ing many practical questions in the elementary principles, and in 
Interest, adapted to the rates per cent, which are legal in the Middle 
and Southern States, where this work is extensively used. The au- 
thor believes these additions will mcrease the value and usefulness of 
the work, and give it a still wider circulation. ' 

Benjamin GnEENLSAr. 

BaiAOPORD SBMmARV, 

Oct. 25th, 1844. 
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CHARACTERS USED IN THIS WORK. 

$ ContractioQ, lor U. S., Umted States' currency, and 
is prefixed to dollars and cents. 

= Sign of equality ; as 12 inches = 1 foot, signifies, 
that 12 inches are equal to one foot. 

-f- Sign oT addition ; as 8 -f- 6 = 14, signifies, that 8 add- 
ed to 6 is equal to 14. 

— Sign of subtraction; 8 — 6 = 2, that is, 8 leas 6 is 
equal to 2. 

X Sign of multiplication ; as 7X6 = 42, that is, 7 multi- 
plied bj 6 is equal to 42. 

-f- Sign of division ; as 42 -s- 6=: 7, that is, 42 divided by 
6 is equal to 7. 

^ l^umbers placed in this manner imply, that the upper 
line is to be divided by the lower line. 

: :: : Signs of proportion ; thus, 2 : 4 :: 6 : 12, that is, 
2 has the same ratio to 4, that 6 has to 12 ; and 

such numbers are called proportionals. 

15 — 5-|-3=13. Numbers placed in this manner show, 
that 5 is to be taken from 15, and 3 added to the 
remainder. The line at the top is called a vincu- 
lum, and connects all the numbers, over which it 

2 is drawn. 

9 Implies, that 9 is to be raised to the second power ; 

3 that is, multiplied by itself. 

8 Implies, that 8 is to be multiplied into its square. 



ARITHMETIC. 



Section 1. 



Arithmetic is the art of computing by numbers. Its 
five principal rules are Numeration, Addition, Subtrac- 
tion, Multiplication, and Division. 



NUMERATION. 

Numeration teaches to express the value of numbers 
either by words or characters. 

The numbers in Arithmetic are expressed by the fol- 
lowing ten characters, or Arabic numeral figures, which 
the Moors introduced into Europe about nine hundred 
years ago ; viz. 1 one, 2 two, 3 three, 4 four, 5 five, 
6 six, 7 seven, 8 eight, 9 nine, cipher, or nothing. 

The first nine are called significant figures, as distin- 
guished from the cipher, which is, of itself, insignificant. 

Besides this value of those figures, they have also an- 
other, which depends on the phice in which they stand, 
when connected together ; as m the following table. 
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Here any figure in the first place, reckoning from 
right to left, denotes only its simple value ; but that in 
the second place, denotes ten times its simple value ; and 
that in the third place a hundred times its simple value ; 
and so on ; the value of any successive place being al- 
ways ten times its former value. 

Thus in the number 1834, the 4 in the first place de- 
notes only four units, or simply 4 ; 3 in the second place 
signifies three tens, or thirty ; 8 in the third place signi- 
fies eighty tens or eight hundred ; and the 1, in the fourth 
place, one thousand ; so that the whole number is read 
thus, — one thousand eight hundred and thirty-four. 

As to the cipher, 0, though it signify nothing of itself, 
yet, being joined to the right hand of other figures, it in- 
creases their value in a tenfold proportion ; thus 5 signi- 
fies only five, but 50 denotes 5 tens or fifty ; 500 is five 
hundred ; and so on. 

Note. — The idea of number is the latest and moit difficnlt to form. 
Before the mind can arrive at such an abstract conception, it must be 
familiar with that process of classification, by which we sneoessively 
remount from individuals to species, from species to genera, from 
genera to orders. The savage is lost in his attempts at enumeration, 
and significantly expresses his inability to proceed, by holding up his 
expanded fingers, or pointing to the hair of his head. See Lusroix. 
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MUMERATIOK. 
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ENGLISH NUMERATION TABLE. 



S Thousands. 

CO 

^ TridecillioDS. 
g Thousands. 
§ Duodecillions. 
^ Thousands. 
g Undecillions. 
§ Thousands. 
S§ Decillions. 
§ Thousands. 
S Nonillions. 
S Thousands. 
i Octillions. 

CO 

IS Thousands. 
jS Septillions. 

•a 

S Thousands, 
ko Sextillions. 

00 

CO Thousands. 

oi Quintillions. 

<i 

S Thousands. 

M Quatrillions. 

•S Thousands. 

CIO 

8 Trillions. 
^ Thousands. 
a Billions. 

CO 

^ Thousands, 
bo Millions. 
P Thousands. 
r Units. 



To enumerate any number of figures, 
they must be separated by semicolons 
into divisions of six figures each, and 
each division by a comma, as in the an- 
nexed table. Each division will be 
known by a different name. The first 
three figures in each division will be so 
many thousands of that name, and the 
next three will be so many of that name, 
that is over its unit's place. The value 
of the numbers in the annexed table is. 
One hundred twenty-three thousand, 
four hundred fiAy-six tridecillions ; sev- 
en hundred eighty-nine thousand, one 
hundred twenty-three duodecillions ; 
four hundred fifty-six thousand, one 
hundred twenty-three undecillions; four 
hundred fifly-six thousand, one hundred 
twenty-three decillions ; one hundred 
twenty-three thousand, four hundred 
fif\y-six nonillions ; seven hundred 
eighty-nine thousand, seven hundred 
eighty -nine octillions ; three hundred 
twenty-three thousand, four hundred 
fif^y-six septillions; seven hundred eigh- 
ty-nine thousand, seven hundred twelve 
sextillions ; three hundred thirty-three 
thousand, three hundred forty-five quin- 
tillions ; seven hundred eighty-nine 
thousand, one hundred twenty-three 
quatrillions ; one hundred thirty-seven 
thousand, eight hundred ninety trillions; 
seven hundred eleven thousand, seven 
hundred sixteen billions ; three hundred 
seventy-one thousand, seven hundred 
twelve millions ; four hundred fifty-six 
thousand, seven hundred eleven. 

Note. — The student must be familiar with 
the names from Units to Tridecillions, and from 
Tridecillions to Units, so that he may repeat 
them with facility either way. 
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FRENCH NUMERATION TABLE. 



It will be seen by the annexed table, 
that every three figures have a different 
name. Their value would be thus ex- 
pressed, Eight hundred seventy-six tri- 
decillions, seven hundred eighty-nine 
duodecillions, eight hundred thirty-five 
undecillions, one hundred twenty-three 
decillions, three hundred sixty-nine no- 
nillions, eight hundred seventy-three 
octillions, seven hundred seventy-seven 
septillions, one hundred twenty-seven 
sextillions, eight hundred ninety-four 
quintillions, two hundred thirty-seven 
quatrillions, eight hundred sixty-seven 
trillions, one hundred twenty-three bil- 
lions, six hundred seventy-eight mil- 
lions, four hundred seventy-eight thou- 
sands, six hundred thirty-eight. 



I Tridecillions. 
^ Duodecillions. 
g Undecillions. 
S Decillions. 
S Nonillions. 
3 Octillions. 
^3 Septillicns. 
§ Sextillions. 
S Quintillions. 
S Quatrillions. 
S Trillions. 
§ Billions. 
ai Millions. 
uS Thousands. 
§ Units. 

TAe pupU sJumld write the following numbers in words. 

376 

611,711 

3,131,671 

637,313,789 

63,113,716,716 

143,776,711,333 

44,771, 6:J1, 147,67 1 

3,761,716,137,716,716 

871 , 137,637,471 ,378,637 

3,761,716,137,716,167,138 

611,167,637,896,431,617,761,617 

671,386,131,176,378,171,714,563,813 

137,471,716,756,378,817,371,767,386,389,716,473 

Note. — Althoagh the French method of enameration it genertlly 
Uied, yet it may be well for the pupil to understand both the Englisn 
and the French. 
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Section 9. 

ADDITION. 

MENTAL EXERCISES. 

1* John had two cents and Samuel gave him two more, 

how many has he ? 
)^« Thomas had three nuts and James gave him three 

more, how many has he ? 
8» A boy had four apples, and he found two more, how 

many in all ? 

4. I have six dollars, and a man has paid me three more, 
how many have I ? 

5. Enoch had seven marbles, and John gave him two 
more ; how many has he ? 

6» Benjamin has four dollars, and his sister has three ; 
how many have both ? 

7. Paid five dollars for a barrel of flour, and seven dol- 
lars for sugar ; how much for both ? 

8. James had two cents and Samuel gave him six more ; 
how many has he ? 

9« How many are five apples and six apples ? 

10. How many are four dollars and eight dollars ? 

11. How many are 2 and 3 ? 2 and 5 ? 2 and 7 ? 2 
and 9 ? 

12. How many are 3 and 3 ? 3 and 5 ? 3 and 7 ? 3 
and 9? 

13. How many are 4 and 3 ? 4 and 5 ? 4 and 8 ? 4 
and 9 ? 

14. How many are 5 and 3 ? 5 and 4 ? 5 and 7 ? 5 
and 8 ? 5 and 9 ? 

15. How many are 6 and 2 ? 6 and 4 ? 6 and 3 ? G 
and 5 ? 6 and 7 ? 6 and 9 ? 

16. How many are 7 and 3 ? 7 and 5 ? 7 and 7 ? 7 
and 6 ? 7 and 8 ? 7 and 9 ? 

17* How many are 8 and 2 ? 8 and 4 ? 8 and 5 ? 8 
and 7 ? 8 and 9 ? 8 and 8 ? 

18. How many are 9 and 1 ? 9 and 3 ? 9 and 5 ? 9 
and 4 ? 9 and 6 ? 9 and 8 ? 9 and 9 ? 

19. How many are 11 and 3 ? 11 and 2 ? 11 and 4 ? 
11 and G? 11 and 7 ? 11 and 9? 11 and U ? Hand 
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13? 11 and 12? 11 and 2 and 3 ? 11 and 4 and 4 ? 11 

and 15 ? 12 and 7 and 3 ? 12 and 6 and 3 ? 8 and 8 

and 4 ? 9 and 5 and 6 ? 
SOm Gave nine cents for a pound of cheese, and seven 
cents for a quart of molasses ; what did I give for both ? 
iSll. If you buy a picture-book for eleven cents, and a 

knife for nine cents ; what is the cost of both ? 
2Sl. John paid Luke seven cents for marbles and twelve 

cents for gingerbread ; how much money was received ? 
US* Thomas paid twelve cents for a top and eight cents 

for cherries ; what did both cost ? 
St4* A merchant sold three barrels of flour to one man 

and thirteen to another ; what was the quantity sold ? 
S15. I have two appletrees, one bears twelve bushels of 

apples, and the other eleven ; how many bushels do 

both trees produce ? 
5t6. How many are 4 and 2 and 3 ? 5 and 7 and 1 ? 3 

and 4 and 3 ? 6 and 6 and 5 ? 2 and 2 and 8 ? 2 and 

3 and 9 ? 

S17. How many are 2 and 6 and 7 ? 2 and 7 and 7 ? 2 
and 8 and 9 ? 2 and 7 and 4 ? 2 and 5 and 9 ? 2 and 
9 and 6 ? 2 and 3 and 10 ? 

SIS. How many are 3 and 2 and 2 ? 3 and 3 and 2 ? 3 
and 5 and 5 ? 3 and 4 and 7 ? 3 and 6 and 7 ? 3 and 

7 and 10 ? 3 and 8 and 9 ? 3 and 9 and 9 ? 

29. How many are 4 and 2 and 2 ? 4 and 3 and 3 ? 4 
and 4 and 5 ? 4 and 6 and 7 ? 4 and 7 and 7 ? 4 and 

8 and 3 ? 4 and 9 and 3 ? 4 and 8 and 8 ? 

80. How many are 5 and 3 and 3 ? 5 and 4 and 4 ? 5 
and 5 and I ? 5 and 6 and 7 ? 6 and 7 and 8 ? 5 and 

8 and 7 ? 5 and 9 and 9 ? 5 and 10 and 3 ? 

81. How many are 6 and 2 and 7 ? 6 and 3 and 6 ? 6 
and 5 and 4 ? 6 and 7 and 5 ? 6 and 8 and 7 ? and 

9 and 8 ? 6 and 10 and 10 ? 

82. How many are 7 and 2 and 3 ? 7 and 3 and 3 ? 7 
and 5 and 9 ? 7 and 6 and 6 ? 7 and 8 and 8 ? 7 and 

9 and 8 ? 7 and 10 and 11 ? 

88. How many are 8 and 2 and 9 ? 8 and 4 and 3 ? 8 
and 7 and 7 ? 8 and 9 and 10 ? 8 and 7 and 9 ? 8 and 

10 and 10 ? 8 and 9 and 12 ? 

84. How many are 9 and 5 and 2 ? 9 and 4 and 3 ? 9 
and 9 and 6 ? 9 and 10 and 3 ? 9 and 8 and 8 ? 9 and 

4 and 9 ? 9 and 9 and 9 ? 
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85. How maoy are 2 and 2 and 4 and 5 ? 3 and 4 and 
5 and 6 ? 4 and 5 and 6 and 7 ? 5 and 5 apd 4 and 4 ? 
9 and 1 and 2 and 3 and 5 ? 

86. James had 4 apples, and Samuel gives him 5, and 
John gives him 6 ; how many has he ? 

87. Gave 7 dollars for a barrel of flour, 5 dollars for a 
hundred weight of sugar, and 8 dollars for a tub of 
butter ; what did I give for the whole ? 

88* Paid ^ dollars for a pair of boots, 12 dollars for 

a coat, and 6 dollars for a veM ; what irast the whole 

cost ? 
89. I have 7 appletrees, 9 cherrytrecs, 6 peartrees, and 

8 plumtre«8 ; how many in all ? 
40. In a certain school, 10 scholars study grammar, 12 

arithmetic, 7 logic, 2 rhetoric, and L7 punctuation ; 

how many are there in the school ? 
41* Gave 12 cents for an almanac, 14 cents for paper, 

5 cents for quills, and 8 cents for an inkstand ; what did 

I give for the whole ? 
42. Paid 50 dollars for a horse, and 70 dollars for a 

chaise ; what was the price of both ? 
43« A man performed a journey in 4 days ; the first day 

he travelled 10 miles ; the second day 12 miles ; the 

third day 12 miles ; the fourth day 20 miles ; what was 

the whole distance ? 

44. Paid 2 dollaia for a cap, 3 dollars for shoes, 7 dol 
lars for pantaloons, 6 dollars for a vest, and 12 dollars 
for-a coat ; what was the cost of the whole ? 

45. Gave 75 cents for an arithmetic, and 25 cents for a 
geography ; what was the price of both ? 

46. On the fourth of July, 20 cents were given to Emily, 
15 cents to Betsey, 10 cents to Benjamin,, and none to 
Lydia ; what did they all receive ? 

47. Bought four loads of hay ; the first cost 15 dollars, 
the second 12 dollars, the third 20 dollars, and the 
fourth 17 dollars ; what was the price of the whole ? 

The pupil, having perlbrmed the foregoing questions, 
will perceive, that 

Addition is the collecting of numbers together to find 
their sum. 

B 
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FOR THE SLATE 

1* I have three lots of wild land ; the first contains 246 
acres, the second 764 acres, and the third 918 acres ; 
how many acres are there in the three lots ? 

opBRATioif. In tiiig examplc, the units are first 

Acres. added, and their sum is found to he 

2 4 6. 18 ; in 18 units, there are 1 ten and 
7 64 8 units ; the 8 is written under the 

918 column of units, and the 1 (ten) is car- 

ried to he added with the tens, which 

1928 Ans. are found to be = 1 hundred and 2 
tens ; the 2 is written under the tens, 
and the 1 (hundred) is carried to the hundreds, which 
amount to 19 = 1 thousand 9 hundred ; the whole of 
which is set down. Hence the propriety of the follow- 
ing 

RULE. 

Write units under unitSy tens under tens, ij^c. Then add 
upwards the unUs^ and if the amount he less than ten^ set 
it down. If the amount he ten or more^ write down the 
unit figure^ and carry the tens to he added with the columns 
of tens. Proceed in this way, till the whole is finished^ 
writing down the total amount in the last column. 

PROOF. 

Begin at the top, and add together all the columns of 
numbers downwards ^ in the same manner as thej were 
before added upwards ; then if the two sums agree, the 
work is right. 

QUESTIONS FOR THE SLATE. 

%. 8. 4. 5. 6. 7. 



11 


47 


127 


678 


789 


1769 


23 


87 


396 


971 


478 


7895 


97- 


58 


787 


147 


719 


7563 


86 


83 


456 


716 


937 


8765 



217 275 1766 2512 
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8. 9. lO. 11. 12. 

876 789 123 471 1234 

376 567 478 617 3456 

715 743 716 871 6544 

678 435 478 317 7891 

910 678 127 899 8766 



3555, 3212 1922 

18. 14. 15. 16. 

78956 71678 71123 98765 

37667 * 12345 45678 12345 

12345 67890 34680 67111 

67890 34567 56777 33333 

78999 89012 67812 71345 

13579 78917 71444 99999 



289436 354409 

17. 18. 19. 

17875897 789567 37 

7167512 7613 1378956 

876667 761 700714 

98765 123123 367 

7896 70071 76117 

789 475 4611779 

78 1069 9171 

7 374176 131765 

SO. 21. 

8956 76325 6 78 234 56 789123 4 

1234 56 789 012 67890123 45 67 

8 7 654 3210988 321098765433 

78901234567 8 456789012345 

2109 876 54 322 54 321098 7 655 

78 9012345679 7890123456 78 

4 56 789012345 210987654322 

543210 96 7655 7890123456 78 

34 56 78 901234 210987654322 

65 4321098766 34 5678901234 

10 4323 6 74 322 654321098766 

210987654321 765432108765 



16 ADDITION. [SiCT.2. 

Slfl. What is ^e sum of the following numhers, 183^ 765, 
838, 375, 857, and 431 ? * Ans. 3449. 

23. Add the following numbers, 3791, 83, 71G78, 90, 
786, 4711, and 99. Ans. 8J244. 

24» Gave 73 dollars for a watch, 15 dollars for a cane, 
1 19 dollars for a horse, 376 dollars for a carriage, and 
7689 dollars for a house. How mujch did they all cost ? 

Ans. 8272 dollars. 

fl&» In an orchard, 15 trees bear plums, 73 trees bear 
apples^ 29 trees bear pears, and 14 trees bear cherries ; 
how many trees are there in the orchard ? ^ 

Ans. 131 trees, 

2S» The hind quarters of an ox weighed 375 pounds each ; 
the fore quarters 315 pounds each ; the bide weighed 9(i 
pounds, and the tallow 87 pounds. What was the whole 
weight of the ox ? Ans. 1563 pounds. 

27* A man bought a farm for 1726 dollars, and sold it so 
as to gain 375 dollars ; how much did he sell it for ? 

Ans. 2103 dollars. 

2S* A merchant bought five pieces of cloth. For the 
first he gave 376 dollars ; for the second 198 dollars ; 
for the third 896 dolliars ; for the fourth 69^1 dollars ; 
for the fifth 96 dollars. How much did he ^ve for the 
whoie ? Ans. 2^7 dollars. 

99« A merchant bought five hogsheads of molasses for 375 
dollars, and sold it so as to gam 25 dollars on each hogs- 
head ; for how much did he sell it ? Ans. 500 dollars. 

SO. John Smith's farm is worth 7896 dollars ; he has bank 
stock valued at 369 dollars ; and he has in cash 850 dol- 
lars. What is he worth } Ans. 9115 dollars. 

81. Required the number of inhabitants in the New Eng- 
land States, there being in Maine 501,703 ; in New 
Hampshire 284,574 ; in Massachusetts 737,6f)9 ; in 
Rhode Island 108,830 ; in Connecticut 309,978 ; in 
Vermont 291,948. Ans. 2,234,822. 

32. Required the number of inhabitants in the Middle 
States, there being in New York 2,428,921 ; in New 
Jersey 373,306 ; in Pennsylvania 1,724,033, in Dela- 
ware 78,085 ; in Maryland 469,232. Ans. 5,073,577. 

83. Required the number of persons in the Southern 
States, there being in Virginia 1 ,239,797 ; in North Car- 
olina 753,419 ; in South Carolina 594,398 ; in Georgia 
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691,392 ; in Alabama 590,756 ; in Mississippi 375,651 ; 
in Louisiana 352,411. Ans. 4,597,824. 

S4. How many inhabitants in the Western States, there 
being in Tennessee 829,210 ; in Kentucky 779,828 ; 
in Ohio 1,519,467 ; in Indiana 685,866 ; in Illinois 
476,183 ; in Missouri 383,702 ; in Arkansas 97,574 ; 
in Michigan 212,267 ? Ans. 4,984,097. 

So. How many inhabitants in the following Territories 
and the District of Columbia, there being in Florida 
54,477; in Wisconsin 30,945 ; in Iowa 43,112 ; and in 
the District of Columbia 43,712 ? Ans. 172,246. 

86. How many are the inhabitants of the United States, 
there being in New England 2,234,822 ; in the Middle 
States 5,073,577 ; in the Southern States 4,597,824 ; 
in the Western States 4,984,097; in the Territories 
172,246 ? Ans. 17,062,566. 



Section 3. 

SUBTRACTION. 

METfTAL OPERATIONS. 

1* James has three dollars, and John has two dollars ; 

how many has James more than John ? 
fl* Thomas had five oranges, he gives two to John ; how 

many has he left ? 
8. Peter had six marbles, he gives two to Samuel ; how 

many has he left ? 

4. Lydia had four cakes, having lost one ; how many 
has she left ? 

5. Daniel having eight cents, he gives three to Mary ; 
how many has he left ^ 

6. Benjamin had ten nuts, he gives four to Jane, and 
three to Emily ; how many has be left ? 

7. Moses gives eleven oranges to John, and eight to 
Enoch ; how many more has John than Enoch ? 

8. Agreed to labor for a man twelve days ? how many 
remain, after I have been with him five days ? 

B* 
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9* I owed Thomas nine dollars, and having paid him 
seven ; how many remain due ? 

lO. From ten dollars, I paid four dollars and three dol- 
lars ; bow much have I leflt ? 

11* Timothy had eleven marbles, he lost seven ; how 
many had he left ? 

Ifl* John is thirteen years old, and his brother Thomas 
is seven ; how much older is John than Thomas ? 

18. From 15 dollars, I paid five ; how many have I 
left? 

14. Sold a barrel of floor for eight dollars, and a bushel 
of wheat for two doUars ; what was the difference in the 
prices ? 

15. Paid seven dollars for a pair of boots, and two dol- 
lars for shoes ; how much did the boots cost more than 
the shoes ? 

16. How many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 
IT* How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

18. How many are 5 less 2 ? 5 less 3 ? 

19. How many are less 1 ? 6 less 2 ? 6 less 4 ? 6 
less 5 ? 

SO. How many are 7 less 2 ? 7 less 3 ? 7 less 4 ? 7 
less 6 ? 

21. How many are 8 less 6 ? 8 less 5 ? 8 less 2 ? 8 
less 4 ? 8 less 1 ? 

22. How many are less 2 ? 9 less 4 ? 9 less 5 ? 9 
less 7 ? 9 less 3 ? 

28. How many are 10 less 8 ? 10 less 7 ? 10 less 5 ? 

10 less 3 ? 10 less 1 ? 

24. How many are II less 9 ? 11 less 7 ? 11 less 5 ? 

11 less 3? 11 less 4? 

25. How many are 12 less 10 ? 12 less 8 ? 12 less 6 ? 

12 less 4 ? 12 less 7 ? 

26. How many are 13 less 11 ? 13 less 10 ? 13 less 7 ? 

13 less 9 ? 13 less 5 ? 

fl7. How many are 14 less 11 ? 14 less 9 ? 14 less 8 ? 

14 less 6 ? 14 less 7 ? 14 less 3 ? 

SIS* How many are 15 less 2 ? 15 less 4 ? 15 less 5 ? 
. 15 less 7 ? 15 less 9 ? 15 less 13 ? 

29. How many are 16 less 3 ? 16 less 4 ? 16 less 7 ? 
16 less 9 ? 16 less 11 ? 16 less 15 ? 
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80. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 

17 less 7 ? 17 less 8 ? 17 less 12 ? 

81. How maDj are 18 less 2 ? 18 less 4 ? 18 less 7 ? 

18 less 8 ? 18 less 10 ? 18 less 12 ? 

SSL How many are 19 less 1 ? 19 less 3 ? 19 less 5 ? 

19 less 7? 19 less 9? 19 less 16 ? 

88. How many are 20 less 5 ? 20 less 8 ? 20 less 9 ? 

20 less 12 ? 20 less 15 ? 20 less 19 ? 

84. How many are 30 less 5 ? 30 less 10 ? 30 less 15 ? 
30 less 20 ? 30 less 25 ? 

85. Bought a horse for 63 dollars, and sold him for 70 ; 
what did I gain ? 

86^ Sold a barrel of flour for 8 dollars, which cost me 
10 dollars ; what did I lose ? 

87. John travels 25 miles a day, and Samuel 32 miles ? 
what is the difference ? 

88. I have 100 dollars, and afler I shall have given 17 
to Benjamin, and paid a debt of 30 dollars to J. Smith ; 
how many dollars have I lefl ? 

The pupil, having performed the above, will perceive, 
that 

Subtraction teaches to take a less number from a 
greater, and to find the difference. 

FOR THK SLATE. 

1. If I have 624 dollars and lose 342 of them, how matiy 
remain ? 

opbrahoh. In thig question, we take the 2 

From 62 4 ^ units from 4 units and 2 units remain. 
Take 342 which we write down under units, 

^— - as the first figure in the answer. 

282 In attempting to take the 4 tens, we 

find a difficulty, as 4 cannot be taken 
from 2. We therefore borrow 1 (hundred) from the 6 
(hundred), which being equal to 10 tens, we add it to the 
2 tens in the upper line, making 12 tens, and 8 (tens) re- 
main, which we set down. We then proceed to the hun- 
dreds. As we have borrowed 1 from the 6 hundreds, the 
6 is too large by 1. We must, therefore, take the 3 from 
5, and we find 2 (hundreds) remain, which we set down. 
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Or because the 6 is too large by 1, we may add 1 to the 
3 and say 4 from 6 = 2. This process is called borrowing 
and carrying. Hence the following 

RULE. 

Place the less numher under the greater; units under 

units^ tens under tens^ 4*^* Begin with the units ; and^ if 

the lower figure he smaller than the upper .^ take it therefrom^ 

and write the difference below ; hU^ if the upper figure he 

less than the lower figure^ add ten to the upper one^ and place 

the difference hetween them under the units as hefore^ and 

carry one to the next numher at the hottom^ and proceed thus^ 

tiU all the numbers are subtracted. 

Note. The upper line is called the Minuend, and the lower one 
the Subtrahend. The result of the question is called the Remainder. 

PROOF. 

Add the Remainder to the Subtrahend, and, if their 
sum be like the Minuend, the work is right. 



QUESTIONS FOR THE SLATE. 



Minuend, 
Subtrahend, 



789 
346 



From 
Take 



From 
Take 



443 



8. 

Cwt. 

376 
187 

189 



6. 

Tans. 

978 
199 



lO. 

MikB. 

67896 
19999 



7. 

CUlona. 

67158 
14339 



779 52819 



11. 

DoUaxs. 

456798 
190899 



4. 

MUm. 

531 
389 

142 

8. 

Pedn. 

14711 
9197 



1%. 

Minutes. 

765321 
177777 



5. 

Bushels. 

4789050 
1789582 

2999468 

9. 

Feet. 

100000 
90909 



18. 

Seconds. 

555555 

177777 



14. 

Rods. 

From 100200300400500 
Take 90807060504030 



15. 

Acres. 

1000000000000 
999999999999 
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lA. From 1738 dollars, I paid 961 dollars ; how manj 
remain ? Ans. 767 dollars. 

17. Independence was declared in 1776 ; how many 
years from this period to the close of the last war, in 
1815 ? Ans. 39 years. 

18. The last transit of Venus was 1769, and the next 
will be 1874, how many years. will intervene ? 

Ans. 105 years. 

Id. In 1830, the number of inhabitants in Bradford was 
1856 ; and in 1840 it was 2222 ; what was the in- 
crease ? Ans. 366, 

20» How many more inhabitants are there in New York 
city than in Boston, there being, by the last census, 
312,710 inhabitants in the former, and 93,383 in the 
latter city ? Ans. 219,327 inhabitants. 

5&1« In 1821 there were imported into the United States 
31,273,659 pounds of coffee, and in 1839, 106,696,992 
pounds ; what was the increase ? 

Ans. 85,423,333 pounds. 

^f^ By the last census, 11,853,507 bushels of wheat are 
raised in New York, and 13,029,756 bushels in Pennsyl- 
yania ; how many bushels in the latter State more than 
the former ? Ans. 1,176,249 bushels. 

29» The real estate of James Dow is valued at 3,769 
dollars, and his personal estate at 2,648 dollars ; he owes 
John Smith 1,728 dollars, and Job Tyler 1,161 dollars ; 
how much is J. Dow worth ? Ans. 3528 dollars. 

5t4. If a man receive 5 dollars per day for labor, and 
it cost him 2 dollars per day to «upport his family ; 
what will he have accumulated at the close of one 
week ? Ans. 18 dollars. 

a5. The city of New York owes 9,663,269 dollars, and 
Boston owes 1 ,698,232 dollars ; how much more does 
New York owe than Boston ? 

Ans. 7,965,037 dollars. 

fM. From five hundred eighty-one thousand take three 
thousand and ninety-six. Ans. 577,904. 

fl7. E. Webster owns 6,765 acres of land, and he gave 
to his oldest brother 2,196 acres, and his uncle Rollins 
1^981 acres ; how much has he left ? 

Ans. 2,588 acres. 
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MENTAL OPERATIONS. 

1* What cost three bushels of wheat at three dollars per 
bushel ? 
fl* What cost 5 barrels of flour at 6 dollars per barrel ? 

3. What cost 6 bushels of beans at 2 dollars per bushel ? 

4. What cost 5 quarts of cherries at 7 cents per quart ? 

5. What will 7 gallons of vinegar cost at 12 cents per 
quart ? 

6. What cost 9 acres of land at 10 jdoUars per acre } 

7« If a pint of currants cost 4 cents, what cost 9 quarts ? 

8. If, in 1 penny, there are 4 farthings, how many in 
9 pence ? In 7 pence ? In 8 pence ? In 4 pence ? In 

3 pence ? 

9. If 12 pence make a shilling, how many pence in 3 
shillings r In 5 shillings ? In 7 shillings ? In 9 shillings ? 

10. If 4 pecks make a bushel, how many pecks in 2 
bushels ? In 3 bushels ? In 4 bushels ? In 6 bushels ? 
In 7 bushels ? In 9 bushels ? 

11. If 12 inches make 1 foot, how many inches in 3 
feet ? In 4 feet ? In 5 feet ? In 7 feet ? In 8 feet ? In 
9 feet ? In 10 feet ? In 12 feet ? 

12. If there be 9 feet in a square yard, how many feet 
in 4 yards ? In 5 yards ? In 6 yards ? In 8 yards ? In 
9 yards ? In 12 yards ? 

13. What cost 3 yards of cloth at 5 dollars per yard ? 

4 yards ? 5 yards ? 6 yards ? 7 yards ? 8 yards ? 9 
yards ? 10 yards ? 11 yards ? 12 yards ? 20 yards > 

14. If I pound of iron cost 7 cents, what cost 2 pounds ? 
3 pounds ? 6 pounds ? 6 pounds ? 7 pounds ? 8 pounds ? 
9 pounds ? 12 pounds ? 

15. If 1 pound of raisins cost 6 cents, what cost 4 
pounds ? 5 pounds ? 6 pounds ? 7 pounds ? 8 pounds ? 
9 pounds ? 10 pounds ? 12 pounds ? 

16. In 1 acre there are 4 roods, how many roods in 2 
acres ? In 3 acres ? In 4 acres ^ In 5 acres ? In 6 
acres ? In 9 acres ? 

17. A good pair of boots is worth 5 dollars ; what must 
I give for 5 pair ? For 6 pair ? For 7 pair ? For 8 pair ? 

IS. A cord of good walnut wood may be obtained for 
8 dollars ; what must I give for 4 cords ? For 6 cords ? 
For 9 cords ? 
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19. A gallon of molasses is worth 25 cents, what is 

the value of 2 gallons ? Of 8 gallons ? Of 4 gallons ? 

Of 5 gallons ? Of 6 gallons ? 
QO. What cost .4 quarts of milk at 5 cents a quafi ? and 

8 gallons of vinegar at 10 cents a gallon ? 
5ftl* If a man earn 7 dollars a week, how much will he 

earn in 3 weeks ? In 4 weeks ? In 5 weeks ? In 6 

weeks ? In 7 weeks ? In 9 weeks ? 
fl^ If one thousand feet of boards cost 12 dollars, what 

cost 4 thousand ? 5 thousand ? 6 thousand ? 7 thousand ? 

12 thousand ? 
5t3. In I pound there are 20 shillings, how many shil- 
lings in 3 pounds ? In 4 pounds ? In 6 pounds ? In 9 

pounds ? 
524* If 3 pair of shoes buj 1 pair of boots, how man/ 

pair of shoes will it take to buy 7 pair of boots ? 
Sl5m If 5 bushels of apples buy 1 barrel of flour, how 

many bushels of apples are equal in value to 12 barrels 

of flour ? 

The foregoing questions having been performed, it will 
be perceived, that 

Multiplication is a compendious way of performing 
Addition, and that it consists of three parts ; the multi- 
plicand, or number to be multiplied ; the multiplier, or 
number to multiply by ; and the result, which is called 
the product. 

The pupil, having thoroughly committed the multipli- 
cation Table, will notice the following 

s 

RULE. 

Plcux the larger number uppermost^ and then set the muh 
tiplier under it, so that units may he under units, ^c, and 
muUipJp by the multiplier, beginning at the unites place and 
carry for tens as in addition. 

When the multiplier consists of more places than one^ 
multiply each figure in the multiplicand by every fgfire in 
the multiplier, beginning with the units, and placing the 
first figure of each product directly under its muUiplier, 
tlien add all tJmr several products together in the same or^ 
der, as they stand, and their sum unll be the true product 
required. 
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When there are ciphers between the significant figures of 
the midtipliersy omit them^ and midtiply by the significant 
figures only, 

ff there he ciphers at the right hand of the multiplier or 
muaiplicand^ they may be neglected in the operation^ but 
their number must he t^ixed to the product. 

PROOF. 

Multiplication maj be proved bj diyision, or bj multi- 
plying the multiplier by the multiplicand, as in l^th and 
13th questions, or by casting out the 9's, thus ; cast the 
9*s from the multiplicand and place the remainder at the 
right hand, of a. cross, then cast the 9*s from the multi- 
plier and set the remainder at the left, hand of the cross, 
then cast the 9's from the product, and set the remainder 
at the top of the cross. Multiply the numbers together 
on each side of the cross, and cast the 9's from their pro- 
duct, and if the remainder be like the number at the top 
of the cross, it may be presumed the work is right. See 
question 14. 

QUESTIONS FOR THE SLA.TE. 

!• ^ 8* 

Multiplicand 8756 4567 7896 

Multiplier 4 3 5 

•.•^i^n^B^H^ii^B ^^^ammmimmf^'^mm mm^^^^^^m^am 

35024. 13701 

56807 478*93 716*57 89765 
5 6 7 9 



284035 287358 

67895 78956 89325 47896 
36 47 91 82 



407370 5526&2 
203685 315824 



2444220 3710932 
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12. 

7895 
3456 

47370 
39475 
31580 
23685 



13. 

3456 
7895 

17280 
31104 
27648 
24192 



14. 

12345 
2231 

12345 
37035 
24690 
24690 



3 

8X6 

3 



27285120 27285120 27541695 



15. 

878532400 
3200 

175706480000 
26355972 

281 1303680000 



17. Multiply 767853 bj 9. 

18. Multiply 876538765 by 8. 

19. Multiply 7654328 by 7. 

20. Multiply 4976387 by 5. 

21. Multiply 8765448 by 12. 

22. Multiply 4567839 by 11. 

23. Multiply 68759 by 5678. 

24. Multiply 781 13 by 70005. 

25. Multiply 46700 by 60103. 

26. Multiply 83000 by 10007. 

27. Multiply 40009 by 40009. 



16. 

713378900 
70080 

57070312000 
49936523 

49993593312000 

Answera. 

6910677. 

7012310120. 

5:3580206. 

248819:^. 

105185376. 

50246229. 

390413602. 

5468300565. 

2806810100. 

830581000. 

1600720081. 



28. What cost 14 barrels of apples at 3 dollars per 
barrel ? Ans. 42 dollars. 

29. What cost 17 tons of hay at 18 dollars per ton ? 

Ans. 306 dollars. 
80. What cost 47 cords of wood at 7 dollars per cord ? 

Ans. 329 dollars. 

31. What cost 47 hogsheads of molasses at 13 dollars 
per hogshead ? Ans. 611 dollars. 

32. What cost 97 oxen at 29 dollars each ? 

Ans. 2813 dollars. 
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38. Sold a farm containing 367 acres, what was the 
amount at 97 dollars per acre ? Ans. 35599 dollars. 

34. An army of 17006 men receive each 109 d<^lars as 
their annual pay ; what is the amount paid the whole 
army ? Ans. 1S53654 dollars. 

35. If a mechanic deposit annually in the Savings Bank, 
407 dollars, what will be the sum deposited in 27 years ? 

Ans. 10989 dollars. 

36. If a man travel 37 miles in one day, how far will 
he travel in 365 days ? Ans. 13505 miles. 

37. If there be 24 hours in one day, how many hours 
in 365 days ? Ans. 8760 hours. 

38. How many gallons are in 87 hogsheads, there being 
63 gallons in each hogshead ? Ans. 5481 gallons. 

39. If the expenses of the Massachusetts Legislature 
be 1839 dollars per day, what will be the amount in a 
session of 109 days ? Ans. 200451- dollars. 

40« If a hogshead of sugar contains 368 pounds, how 
many pounds in 187 hogsheads ? Ans. 68816 pounds. 



Section S. 

DIVISION. 

MENTAL EXERCISES. 

1* A gentleman divided 6 apples between 2 boys ; how 

many did each receive ? 
d» A farmer received 8 dollars for 2 sheep ; what was 

the price of each ? 
3* A man gave 15 dollars for 3 barrels of flour ; what 

was the cost of each barrel ? 

4. A lady divided 20 oranges among her 5 daughters ; 
how many did each receive ? 

5. If 4 casks of lime cost 12 dollars, what is the value 
of 1 barrel ? 

6« A laborer earned 48 shillings in 6 days ; what did he 

receive per day ? 
7« A man can perform a certain piece of labor in 30 

days ; how long will it take 5 men to do the same ? 
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8* When 72 dollars are paid for 8 acres of land ; what 

cost 1 acre ? What cost 3 acres ? 
9. If 21 pounds of flour can be obtained for 3 dollars, 

how much can be obtained for 1 dollar ? How much for 

8 dollars ? How much for 9 dollars ? 
10« Gave 56 cents for 8 pounds of raisins ; what cost 

1 pound ? What 7 pounds ? 
11« If a man walk 24 miles in 6 hours, how far will be 

walk in 1 hour ? How far in 10 hours ? 
Id* Paid 56 dollars for 7 hundred weight of sugar ; what 

cost 1 hundred weight ? What cost 10 hundred weight ? 
13* If 5 horses will eat a load of hay in one week, how 

long would it last one horse ? 

14. In 20, how many times 2 ? How many times 4 ? 
How many times 5 ? How many times 10 ? 

15. In 24 how many times 3 ? How many times 4 ? 
How many times 6 ? How many times 8 ? 

16. How many times 7 in 21 ? In 28 ? In 56 ? In 35 ? 
In 14 ? In 63 ? In 77 ? In 70 ? In 84 ? 

17. How many times 6 in 12 ? In 36 ? In 18 ? In 54 ? 
In 60 ? In 42 ? In 48 ? In 72 ? In 66 ? 

The pupil will now perceive, that 

Division is a short or compendious way of performing 
Subtraction. 

Its object is to find how often one number is contained 
in another. It consists of four parts, the dividend, or 
number to be divided ; the divisor, the number we divide 
by ; the quotient, which shows how many times the divi- 
sor is contained in the dividend ; and the remainder, 
which is always less than the divisor, and of the same 
name of the dividend. 

I. When the divisor is less than 13, the question should 
be performed by 

SHORT DIVISION. 
1* Divide 7554 dollars equally among 6 men. 

n. . , , In performing this question, in- 

Tk» • ii\n e e A quire how many times o, the divi- 

I sor, 18 contained m 7, which is 1 

QuotieiU 1259 time, and 1 remaining ; write the 
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1 under the 7, and suppose 1 , the remainder, to be placed 
before the next figure of the dividend, 5 ; and the number 
would be 15. Then inquire how many times 6, the divi- 
sor, is contained in. 15. It is found to be 2 times, and 3 
remaining. Write the 2 under the 5, and suppose the 
remainder, 3, to be placed before the next figure of the 
dividend, 5 ; and the number would be 35. Inquire again 
how many times 35 will contain the divisor, 6. It is found 
to be 5 times, and 5 remaining. Write the 5 under the 
5 in the dividend, and suppose the remainder, 5, to be 
placed before the last figure of the dividend, 4 ; and the 
number would be 54. Lastly, inquire how many times 
54 will contain the divisor, 6. It is found to be 9 times, 
which we place under the 4 in the dividend. Thus we 
find, that each man will receive 1259 dollars. 
From the above illustration we deduce the following 

RULE. 

See how many times the divisor may he contained in the 
first figure or figures of the dividend^ and place the result 
immediately under that figure; and what remains suppose 
to he placed directly hefore the next figure of the dividend ; 
and then inquire how many times these two figures will con- 
tain the divisor^ and place the result as hefore; and so pro* 
ceed until the question is finished. 



ft. 

3 )7893762 

2631254 

6 )8765389 

8. 
9)8953784 



3. 

4 )4763256 

1190814 

6. 

7 )987635 

9. 

11)7678903 



11. Divide 479956 by 6. 

12. Divide 385678 by 7. 

13. Divide 438789 by 8. 

14. Divide 1678767 by 9. 

15. Divide 11497583 by 12. 



4. 

5 )3789565 

7. 

8 )378532 

10. 

12 )6345321 

Quotients. 

79992 J. 
55096f. 

54848|. 
1865295. 

958131H- 



Quotients. 


Bern. 




1. 




6. 




6, 




3. 




2. 




9. 


2084732. 


27. 
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16* Divide 944,580 dollars equally among 12 men, and 
what will be the share of each ? Ans. 78,715 dollars. 

17* Divide 154,503 acres of land equally among 9 per- 
sons. Ans. 17,167 aores. 

18. A plantation in Cuba was sold for 7,011,608 dollars, 
and the Demount was divided among 8 persons. What 
was paid to each person ? Ans. 876,451 dollars. 

19. Divide 5678956 by 5. 
ao. Divide 1135791 by 7. 
21. Divide 1622550 by 8. 
A2. Divide 2028180 by 9. 
^^3. Divide 2253530 by 12. 
24. Divide 1877940 by 11. 

Sum of the quotients, 

flSm A prize, valued at 178,656 dollars, is to be equally 

divided among 12 men ; what is the share of each ? 

Ans. 14,888 dollars. 
516. Among 7 men, 67,123 bushels of wheat are to be 

distributed ; how many bushels does each man receive ? 

Ans. 9,589 bushels. 
fl7. If 9 square feet make 1 square yard, how many 

yards in 895,347 square feet ? Ans. 99,483 yards. 
A8« A township of 876,136 acres is to be divided amonff 

8 persons ; how many acres will be the portion of each ? 

Ans. 109,517 acres. 
fl9. Bought a farm for 5670 dollars, and sold it for 7896 

dollars, and I divide the net gain among 6 persons ; 

what does each receive ? Ans. 371 dollars. 

SO. If 6 shillings make a dollar, how many dollars in 

7890 shtlUngs ? Ans. 1315. 

II. When the divisor exceeds 12, the operation should 
be performed by 

LONG KVISION, 
as in the following question. 

81* A gentleman divided equally among his 19 sons, 
4712 dollars ; what is the share of each ? 
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•PMnx-aoK. ITie obj^ Qf tkis 

IHvidend. question is to find 

Dwiior. 19)47 12( ft4k8QaotiefU. how many times 

38 19 4712wm contain 19, 

9122 32 ^^ ^^^ many times 

7 6 24 8 ^^ °^^^^ ^ subtract- 

TTo >i .y 1 o u^ r «d from 4712, un- 
1 o 2 4 7 1 2 Froof, *-i .i • ' • 

I e o •'til nothmg remains. 

We first inquire 

Remainder. how many times 19 

may be contained in 47 (thousand). Having found it to 
be 2 (hundred) times, we write 2 in the quotient and 
raukiply it by the divisor, 19, and place their product un- 
der 47, from which we subtract it, and find the remainder 
to be 9, to which we annex the next figure in the divi- 
dend, 1. And having found that 91 (tens) will contain 
the divisor, 19, 4 (tens) times, we write 4 in the quo- 
tient, multiply it by 19, and place the product 76 under 
01 , from which we subtraet it, and, to the remainder, 15 
(tens), we annex the last figure of the dividend, 2, and 
inquire how many times 152 will contain 19, and we find 
it to be 8 times ; and having placed the product of 8 
times 19, that is, 152, under the 152, we find there is no 
remainder, and that the number 4712 will contain 19, the 
divisor, 248 times ; that is, eaeh man will receive 248 
dollars. 

To prove our operation is correct, we reason thus. If 
one man receive 248 dollars, 19 men will receive 19 
times as much, and 19 times 248 are 4712, the same as 
the dividend ; and this operation is efiected by multiply- 
ing the divisor by the quotient, and adding in the remain- 
der if there be one. The student will now see the pro- 
priety of the following 

RULE. 

Place the divisor before the dividend^ and inquire how 
many times it is contained in a competent number of figures 
in the dividend^ and place the result in the quotient ; multi' 
ply the figure in the quotient by the divisor^ and place the 
product under those figures in the dividend., in which it was 
inquired, how many times the divisor was contained ; sidf- 
tract this product from the dividend, and to the remainder 
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bring dovm the next figure of the dividend ; and then in- 
quire how many times this number wiU contain the divisor^ 
and place the result in the quotient^ and proceed as before^ 
until aU the figures of the dividend are brought down. 

NoTS 1. — It will sometimes happen, that, after a figure is brought 
down, the number will not contain the divisor; a cipher is then 
placed in the <|uotient, and another figure is brought down, and so 
continue until it will contain the diyisor, placing a cipher each time 
in the quotient. 

Note 2. — The remainder in all cases is less than the divisor, and 
of the same denomination of the dividend ; and, if at any Ume, we 
subtract the product of the fi^re in the quotient and divisor firom the 
dividend, and the remainder is more thaii the divisor, the figure in 
the quotient is pot large enough. 

PROOF. 

Division may be proved by Multiplication, Addition, or 
by Division itself. 

To prove it by Multiplicationy the divisor must be mul- 
tiplied by the quotient, and, to the product, the remainder 
must be added, and, if the result be like the dividend, the 
work is right. 

To prove it by Addition, Add up the several products 
of the divisor and quotient with the remainder, and, if the 
result be like the dividend, the work is right. 

To prove it by Division itself. Subtract the remainder 
from the dividend, and divide this number by the quotient, 
and the quotient found by this division will be equal to 
the former divisor, when the work is right. 

85t* 83 

83)148678( 1791 427)567*896(1329 
83* 83 427 

656 5373 1408 
581* 14328 1281 



757 148653 1279 
747* 25 854 



108 148678Proo/. 4256 
8 3* 3843 

25* "4T3 



1486 7 8 * Note. The asterisms show the numbers to 

be added. 
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84. S5. 

144)13824(96 96)13824(144 

1296 96 



864 422 

864 384 



Non. The 34th qne^on u proyed by 384 

theSSth. ' 384 

86. 87. 

Rem. 

86|000)8963| 486(104 1 1 0000 ) 7 1 8967 ( 7 Quof t<mt. 
06 

"363 
344 



19486 



Qaotieatf. BfemalUdem. 

88. Divide 867532 by 59. 14703. 55. 

89. Divide 167008 by 87. 1919. 55. 

40. Divide 845678 by 379. 912. 30 

41. Divide 6789563 by 1234. 95. 

42. Divide 78112345 by 8007. 4060. 
48. Divide 34533669 by 9999. 7122. 

44. Divide 99999999 by 3333. 0. 

45. Divide 47856712 by 1789. 962. 

46. Divide 13112297 by 8900. 2597. 

47. Divide 10000000 by 7007. 1011. 

48. Divide 15678953 by 8790. 6383. 

49. Divide 71800100 by 4701. 1727. 

III. To multiply by a fraction. 

RULE. 

Multiply the given number by the numerator of the frac' 
fton, and divide the product by the denominator. Jj any 
thing remain place it over the divisor at the right hand 
of the quotient, 

NoTS. When the number is sach, that it may be divided by the 
denominator without a remainder, the better way is to divide the given 
number by the denominator, and multiply the quotient by the numer- 
mtor. This is the analytical method. 
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50. What 18 f of 144 ? 

l^thstic metbod. Analytical method. 

144 4)r44 Divide by 4 to 

3 35 get one fourth^ 

4)432 3 ^^^ multiply by 3 

roSAng. TOSAns. *<> get 3 fourths. 

51. What is f of 365 ? Ans. 228^. 

52. What is ^ of 128 ? Ans. 54f . 

53. What is ^ of 386 ? Ans. 210^. 

54. Sold a farm for 1728 dollars ; and, if I give -j^ of 
this sum to indigent persons, what do they receive ? 

Ans. 720 dollars. 
55* If from 1000 dollars f be taken, what sum will re- 
main ? Ans. 625 doUars. 

IV. To divide by a fraction. 

RULE. 

^ Multiply the given number hy the denominator^ and dt' 
vide the product hy the numerator. 

56. Divide 125 by |. 

125 In this example, we mul- 

8 tiply by 8 to reduce the 125 

5)10 00 ^o eighths; and then we 

2Q A 8e« how often 5 (eighths) 

are contained in them. 

57. Sold J of a house for 3227 dollars ; what was the 
value of the whole house ? . Ans. 3688 dollars. 

V. To divide by a composite number, that is, a num- 
ber, which is produced by- the multiplying of two op 
more numbers. 

RULE. 

^ Divide the dividend hy one of these numhers^ and the quo- 
tient thence arising hy another^ and so continue ; and the 
last quotient will he the answer, 

NoTB. To find the true remainder, we multiply the last remainder 
Dy the Uit divisor but one, and to the product add the next preced- 
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ing remainder ; we maltiply this product bj the next preceding diyis- 
or, and to the product add the next preceding remainder ; and bo on 
until we have gone through all the divisors and remainders to the first. 

BS. Divide 67872 by 24. 

oPsaAnoH. In thia question, we divide 

4 ) 67 8 72 by 4 and 6, because thej are 

6)16968 ih® factors, or composite nam- 

OQQQ bei« of 24. 

Quotients. 

59. Divide 765325 by 25=: 5x5. 30613. 

60. Divide 123396 by 84 = 7 X 12. 1469. 

61. Divide 611226 by 81=9x9. 7546. 

62. Divide 987625 by 125 = 5 X 5 X 5. 7901. 



Section 6« 

APPLICATION OF THE PRECEDING RULES. 

1. A fanner bought 5 yoke of oxen at 87 dollars a yoke ; 
37 cows at 37 dollars each ; 89 sheep at 3 dollars a 
piece. He sold the oxen at 98 dollars a yoke ; for the 
cows he received 40 dollars each ; and, for the sheep, 
he had 4 dollars a piece ; what did he gain by his 
trade ? Ans. 255 dollars. 

A. In 4008 hours, how many days } Ans. 167 days. 

8. In 169 weeks, how many days ? Ans. 1183 days. 

4. If 12 inches make a foot, how many feet in 48096 
inches ? Ans. 4008 feet. 

5. In 15300 minutes, how many hours ? 

Ans. 255 hours. 

6. If 144 inches make 1 square foot, how many square 
feet in 20736 inches ? Ans. 144 feet. 

7. An acre contains 160 square rods ; how many in a 
farm containing 769 acres ? Ans. 123040 rods. 

8. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for five 
hundred seven dollars. He paid at one time, two thou- 
sand seventeen dollars, and at another time, nine hun- 
dred seven dollars. How much remains due ? 

Ans. 630 dollars. 
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9* The erection of a factoiy cost 66,255 dollars ; suppos- 
ing this sum to be divided into 965 shares, what is the 
expense of each ? Ans. 187 dollars. 

10« A gentleman, possessing an estate of 375^846 dol- 
lars, bequeathed 7,404 dollars to the Bible Society ; 
4,230 dollars for the support of schools ; and one third 
to his wife ; the remainder was to be equally divided 
among his 12 sons and 8 daughters ; what sum will each 
receive ? Ans. 11,942 dollars. 

11. There were distilled in the United States in 1840, 
thirty-six millions three hundred- forty-three thousand 
two hundred thirty-six gallons of ardent spirits ; and the 
number of free white males, over 15 years, is four mil- 
lions seventy-four thousand nine hundred fifteen ; now 
supposing the liquor to be drank by one third of those 
persons in one year, what quantity would each consume ? 

Ans. More than 26 gallons. 

ld» A man gave half of his estate to his wife, one third 
of what remained to his son, and the residue was equal- 
ly divided among his 7 daughters, who received each 
124 dollars ; what was the whole estate ? 

Ans. 2,604 dollars. 



Seetion 7. 

TABLES OF MONET, WEIGHTS, 
AND MEASURES. 

UNITED STATES' MONEY. 



10 Mills 


make 


1 Cent, 


marked 


c. 


10 Cents 


cc 


1 Dime, 


cc 


d. 


10 Dimes 


tt 


1 Dollar, 


cc 


t 


10 Dollars 


€t 


1 Eagle, 


cc 

• 


Mllla. 


OantK 








10 a 


1 


mbam. 






100 = 


10 


— 1 


DollmL 




1000 »> 


100 


=» 10 s= 


1 


Bm 


10000 = 


1000 


=» 100 = 


16 = 


1 
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MON£T AND WEIGHTS. 



87 



ENGLISH M0I9EY. 



4 Farthings 
12 Pence 
20 ShUlings 

48 » 
960 =1 



make 1 Pennj, 
1 Shilling, 
1 Pound, 



cc 



d. 
1 

12 
240 



1 

20 



marked d. 
" s. 



1 



FRENCH MONEY. 

100 Centimes make 1 Franc == .1875 dollar. 

TROY WEIGHT. 



24 Grains make 

20 Pen n J weights 
12 Ounces 



<< 



a 



1 Pennyweight, marked dwt. 
1 Ounce, " oz. 

1 Pound, " lb. 



gn. 




dwt 










24 


tBS 


1 




01. 






480 


S=S 


20 


^ 


1 




Ilk 


6760 


=s 


240 


=: 


12 


ESS 


1 



Bj this weight are weighed gold, silver, and jewels. 

NoTS. " The original of all weights, used in England, was a grain ^ 
or com of wheat, gathered out of the middle of the ear ; and being 
well dried, 32 of Uiem were to make one pennyweight, 20 penny- 
weights one ounce^ and 12 ounces one pound, ^ut, in later times, it 
was thought sufficient to divide the same pennyweight into 24 equal 
parts, still called grains, being the least weight now in common use; 
and from hence tte rest are computed." 





APOTHECARIES' WEIGHT. 






20 Grains 


make 


1 Scruple, 


marked 


sc. or B. 


3 Scruples 


cc 


1 Dram, 




cc 


dr. or 3 


8 Drams 


*t 


1 Ounce, 




cc 


oz. or S 


12 Ounces 


cc 


1 Pound, 




cc 

• 


lb. or fk. 


lo - 


se. 
1 


dr. 








60 =» 


8 


»> 1 




OS. 


s 


480 r= 


24 


= 8 


aa 


1 


VX 


6760 = 


288 


= 06 


sa 


12 


«» 1 



Apothecaries mix their medicines by this weight ; but 
buj and sell by Avoirdupois. The pound and ounce of 
this weight are the same as in Troy Weight. 
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AVOIRDUPOIS WEIGHT. 






16 Drams make 1 Ounce, 


marked 


oz, 


16 Ounces " 


1 Pound, 


(( 


lb. 


28 Founds ** 


1 Quarter, 


St, 


qr. 


4 Quarters '' 


1 Hundred weight/^ 


cwt. 


20 Hundred weight " 


1 Ton, 


€€ 


ton. 


dr. oz. 

16 = 1 


lb. 






266 = 16 — 


1 qr. 






7168 — 448 — 


28 — 1 


cwt 




28672 — 1792 — 


112 — 4 


— 1' 


ton. 


573440 =35840 = 


2240 — 80 


— 20 = 


= 1 



By this weight are weighed almost every kind of goods, 
and all metals except gold and silver. By a laJte law of 
Massachusetts, the cwL contains 100 lbs. instead of ^12 
lbs. 



LONG MEASURE. 



12 Inches 
3 Feet 

5^ Yards, or 16 j|^ £eet 
40 Rods 
8 Furlongs 
3 Miles 
60i Miles (nearly) 
360 Degrees 

in. ft. 

12 = 1 

36 = 3 = 

198 = 16i = 

7920 = 660 = 

63360 » 5280 



make 1 Foot, 
" 1 Yard, 

1 Rod, or pde, 
1 Furlong, 
1 MUe, 
1 League, 
1 Degree, 



marked 

(C 



€i 
(( 
CC 



<C 



" 1 Circle of the Earth. 



ft. 

rd. 
fur. 
m. 
lea. 
"Deg. oro. 



(C 



(( 



(t 



St 



= 1 

== 220 
= 1760 



Id. 
1 

40 
320 



ftif. 
= 1 

=» 8 



s 1 



CLOTH MEASURE. 



2| Inches 
4 J^ails 
4 Quarters 
3 Quarters 
{f Quarters 



make 



€t 
CC 
CC 
CC 



1 Nail, marked na. 

1 Quarter of a yard*' qr. 
1 Yard, " yd. 

1 Ell Flemish, '' E.F. 
1 Ell English, ** E. E. 



NoTB. The Ell Fieneh if not in use. 
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SQUARE kfEASURE. 

144 Square inches «ake 1 Square fb6t, marked fl. 

9 Squa^ feet 
301 Square yards 
272| Square feet 
40 Square rods or poles 
4 Roods 
640 Acres 



1 Square jhrd, 

1 Square iH>d or pole/' 

1 Square rod or pole/* 

1 Rood, 

1 Acre, 

1 Square mile. 



yd. 

P- 

P- 
R. 

A, 

"S.M. 



<C 



in. 

144 

1596 

39204 

1568160 

6272640 

4014489609: 



ft. 
1 

9 

: 2724 

: 10690 

: 43560 

27878400: 



1 
30 
121 
= 4840 

:d097G0O 



! 



= 30i= 1 
= 1210= 40 = 



40 
160 
102400 



R. 
1 

: 4: 

2560 



1. 

l&M. 

640=1 



DRY MEASURE. 



2Pmts 
4 Quarts 
2 Gallons 
4 Pecks 
36 Bushels 

'% - 

16 n 

64 = 

2304 := 



make 



€€ 
*€ 
t* 

it 



1 Quart, 
1 Gallon, 
1 Peck, 
1 Bushel, 
1 Chaldron, 



marked 



(C 

c« 
it 
cc 



qt. 

gal. 

pk. 

bu. 

ch. 



1 

2 

8 
288 



1 

4 
144 



1ML 
= 1 

= 36 



ch. 
= 1 



This measure is applied to all Dry Goods, as Cotrl, 
Fruit, Salt, Coals, &c. A Winchester Bushel is 18| 
inches in diameter, and 8 inches deep. The standard 
Gallon Dry Measure contains 266f inches. 



2 Pints 

4 Quarts 
36 Gallons 
54 Gallons 

2 Hogsheads 

2 Butts 



ALE AND BEER MEASURE. 

make 1 Quart, 
1 Gallon, 
I Barrel, 
1 Hogshead, 
1 Butt, 
1 Tun, 



« 

cc 
cc 
cc 
cc 



marked qt. 
gal. 
bar. 
hh<l 

butt, 
tun. 



.«• ^ 



40 



1 


MEASURES 


8 


= 4=1 


288 


= 144 = 96 


4»2 


= 216 — 54 


864 


= 432 =108 



AND TIME. 
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bar. 



1 




hbdL 






H 


= 


1 




butL 


3 


s=s 


2 


s= 


1 



NoTX. By a law of Ma90acbu8ett8, the barrel for Cider and Beer 
shall contain 32 Gallons. The Ale Grallon contains 2B2 cubic or solid 
inches. 

WINE MEASURE. 



4 GUIs 


make 1 Pint, 


marked 


pt. 


^ Pints 


J Quart, 


(« 


qt. 


4 Quarts 


" 1 Gallon, 


ts 


gal. 


42 Gallons 


" 1 Tierce, 


(C 


tier. 


63 Gallons 


** 1 Hogshead, 


€t 


hhd. 


2 Tierces 


** 1 Puncheon, 


t€ 


pun. 


2 Hogsheads 


" 1 Pipe or Butt, 


t€ 


pi. 


2 Pipes or 4 Hhds. 


" 1 Tun, 


*€ 


tun* 


^ ^ 








2 = 1 


f>L 






8 = 4 = 


1 tier. 






336= 168 = 


42 = 1 hM. 






604 = 252 = 


63 — li— 1 pan. 






672 = 336 = 


84 — 2 = 11:4= 1 


pi. 




1008 = 504 = 


126 — 3 — 2 — li 


— 1 


tmL 


2016 = 1008 — 


252 — 6—4—3 


= 2 = 


» 1 



NoTS. The Wine Gallon contains 231 cubic inches. We have no 
statute specifying how many gallons a hogshead, tierce, or pipe, shall 
contain. 



OF TIME. 



60 Seconds,' or 60^ make 
60 Minutes << 

24 Hours " 

7 Days " 

4 Weeks " 

13 Months, 1 day, 6 hours, or > . , ,. ' r 
365 days, 6 hours ] * '^"**^ ^®*^* 

12 Calendar months " 1 Year, 



1 Minute, 

1 Hour, 

1 Day, 

1 Week, 

1 Month, 



marked m. 
" h. 
" d. 



it 

.€€ 
C< 
CC 



mo. 

y- 

7- 
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m. 

60= 1 h. 
3600 = 60= 1 d. 
86400 = 1440 = 24 = 1 w. 
604800 = 10080 = 168 = 7=1 «,. 
2419200 = 40920 ===672=28=4 = 1 , 
31667600 =« 525960 = 8766 = 365i = = =1 

Note. Tbe true solar year is the time mearared from the min's 
leaving either equinox or eolstice, to its return to Uie same again. A 
periodical year is the time the earth revolves round the snn, and is 
365d. 6h. im, 14^860. and is often called the Sidereal jear. The 
civil year is that, which is in common use among the different na- 
tions of the world, and contains 365 days for three years in succes- 
sion) but every fourth year it contains 366 days. When any year 
can be divided by four, without any remainder, it is leap year, and 
has 366 days. The days in each month ate stated in tbe following 
distichs. 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one, 

Except February alone. 

Which hath but twenty-eifht. 

Except leap year, when it bath twenty-nine. 

w. d. n. VL cL h. 

Or, 52 1 6 = 13 1 6 = 1 Julian Tear. 

&kj. h. BL see. 

Bttt, 366 5 48 67 = 1 Solar Year. 



And, m 6 9 14| = 1 Sidereal Year. 

CIRCULAR MOTION. 

60 Seconds make 1 Prime minute, marked '. 

60 Minutes " 1 Degree, " o. 

30 Degrees '* 1 Sign, '< s. 

12 Signs, or 960 Degrees, the whole great Circle of the 
Zodiac. 



MKASURINO DISTANCES. 




7Mf Inches 


make 


1 Link. 


26 Links 


€€ 


1 Pole. 


100 Links 


ft 


I Chain. 


10 Chains 


t* 


1 Furlong 


8 Furlongs 


€t 


1 Mile. 


D* 
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UNITED STATES' MONEY. 
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SOLID MEASURE. 

1728 Inches make 1 Foot. 

27 Feet " 1 Yard. 

40 Feet of Timber " 1 Ton. 

128 Feet, i. e. 8 feet in length, ( „ ^ ^^^^ ^^ y^^^ 



4 in height, and 4 in breadth 



:} 



Section 8. 

UNITED STATES* MONEY. 



ADDITION. 

Rule. Place dollars under dollars, dimes under dimes^ 
cents under cents, and mills under mills, and add the col- 
umns together, as in the addition of simph numbers, and 
place a period or point immediately after the dollars^ sep' 
arating them from the cents. 

Note. The eagles and dollars are usually written together ; as 
are also the dimes, cents, and mills. The dollars are separated fi'om 
the cents hy a point; all the figures at the left of the point are dollars, 
and, at the right of the point, the first two figures are cents, and the 
third is mills. Three dollars fifteen cents six mills are written ^3.156. 
Seventy-four dollars three cents four mills are written ^74.034. 
Seventeen dollars five mills are written ^ 17.005. 



1. 


ft. 


3. 


4. 


E. •. d. ct8. m. 


%. ct8. m. 


•. cts. m. 


t. cts. 


7. 5. 6. 4. 3 


75.643 


16.705 


1 4 7. 8 6 


1. 6. 8. 9. 7 


16.897 


14.003 


789.58 


4.3.8.1.6 


43.816 


1 8. 7 1 9 


496.37 


5. 8. 3. 1. 3 


68.313 


97.009 


91 1.34 


1 9. 4. 6. 6. 9 


194.669 


146.436 


2345.15 



5. Bought a coat for 9 17.81 ; a vest for K 3.75 ; a pair 
of pantaloons for $2.87 ; and a pair of boots for $ 7.18 ; 
what was the amount ? Ans. 31.61. 
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6* Sold a load of wood for seven dollars six cents ; five 
bushels of corn for four dollars seventy-five cents, and 
seven bushels of potatoes for two dollars six cents ; 
what was received for the whole ? Ans. 9 13.87. 

SUBTRACTION. 

7. S. 9. 10. 

•• cts. in. •. ct8. •. ct8. m. •. cts. 

From 61.585 471.81 156.003 141.70 
Take 19.197 158.19 19.009 90.91 



$42,388 $313.62 $136,994 $50.79 

11. From $ 71.07 take $ 5.09. Ans. $ 65.98. 

12. From $ 100. take $ 17.17. Ans. $82.83. 
13* Bought a horse for one hundred seventy-five dollars, 

and sold him for two hundred twenty-nine dollars eight 
cents ; what was gained by the bargain ? 

Ans. $ 54.08. 

14. From one hundred dollars, there was paid to one 
man seventeen dollars nine cents, to another twenty- 
three dollars eight cents, and to another thirty-three 
dollars twenty-five cents ; how much cash remained ? 

Ans. $ 26.58. 

15. From ten dollars take nine mills. Ans. $ 9.991. 

MULTIPLICATION. 

Rule. Multiply the quantity by ike price ^ and in the 
answer point off as many figures for cents and mills^ as 
there are in the price, 

16. What cost 143 barrels of flour at $ 7.25 per barrel ? 

opBRATioir. Ans. 1036.75. 

143 
7.2 5 

715 
286 
1001 



$1036.75 Ans. 
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17. What cost 144 gallons of oil at • 1.625 a gallon ? 

opBKATioN. Ans. K 234.00. 

144 
1.625 

720 

288 
864 
144 



• 23 4.0 Ans. 



IS. What will 165 gallons of molasses cost at $0.27 
a gallon ? Ans. 1 44.55. 

19. Sold 73 tons of timber at 05.68 a ton ; what was 
the amount ? Ans. $ 414.64. 

dO. What cost 43 rakes at $ .17 a piece ? Ans. $ 7.31. 
^1. What cost 19 bushels of salt at $ 1.62o per bushel ? 

Ans. $ 30.875. 
SSI. What cost 47 acres of land at 9 37.75 per acre ? 

Ans. $ 1774.25. 

23, What cost 19 dozen penknives at 9 .375 a piece ? 

Ans. $85.50. 

24. What is the value of 17 chests of souchong tea^ 
each weighing 59 pounds, at $ .67 per pound ? 

Ans. $ 672.01. 

fl5* When 19 cords of wood are sold at $ 5.63 per cord ; 
what is the amount ? Ans. $ 106.97. 

23. A merchant sold 18 barrels of pork, each weighing 
200 pounds, at 12 cents 5 mills a pound ; what did he 
receive ? Ans. $ 450.00. 

il7» A farmer sold one lot of land, containing 167 acres, 
at $ 37.50 per acre ; another lot, containing 89 acres, at 
$ 137.37 per acre ; and another lot, containieg 57 acres, 
at $ 89.29 per acre ; what was the amount received for 
the whole ? Ans. $24327.96. 

DIVISION. 

Rule. Divide the price hy the quantity^ or divide the 
dollars and cents hy the numler of things either bought 
or sold^ and the quotient vnll he the answer^ which must he 
pointed off like the dividend. 
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28. If 59 yards of cloth cost $90.27, what cost one 
yard ? Ans. $ 1.53. 

OPBKATION. 

69)90.27(1.63 
69 

312 
296 



177 
177 

ft9. If 89 acres of land cost $ 12226.93, what is the 
value of one acre ? Ans. $ 137.37. 

80. When 19 yards of cloth are sold for • 106.97, what 
should be paid for one yard ? Ans. 9 6.63. 

81. Gave $ 22.60 for 18 barrels of apples ; what was 
paid for 1 barrel ? For 6 barrels ? For 10 barrels ? 

Ans. $ 20.00 for all. 
BA. Bought 163 pounds of tea for $90.27; what was it 
per pound ? Ans. $ 0.69. 

^. A merchant purchased a bale of cloth containing 73 
yards, for $414.64 ; what was the cost of one yard ? 

Ans. $ 6.68. 



Section 0. 

COMPOUND ADDITION. 

Compound Addition is the adding together of two or 
more numbers of different denominations. 

1. Paid a London tailor £7, 13s. 6d. 2qr. for a coat, 
£2, 17s. 9d. Iqr. for a vest, £S. 8s. 3d. 3qr. for panta- 
loons, and £9, lis. 8d. 3qr. for a surtout ; what was 
the amount of the bill ? Ans. j£23. lis. 4d. Iqr. 

The sum of the farthings in the 
right hand column is 9 farthings, 
equal to 2d. Iqr. ; we write the 
farthings under the column far- 
things, and carry the 2d. to the col- 
umn of pence, the sum of whieh is 
23 Tl 4 r ^^' ©qwal to 2s. 4d. ; we write the 





OPBftATION. 




£. 


0. d. 


qr. 


7 


13 6 


2 


2 


17 9 


1 


3 


8 3 


3 


9 


11 8 


3 



46 COMPOUND ADDITION. lSicT.9. 

4d. mider its proper column, ftod add the 9b. to the 
column of shillings, the sum of which is 7ls. eqtitA to 
£S, lis. ; having written the lis., we add the £3 to its 
colunm, and find the sum of Which to be £23. From 
the above process, we induce the following 

BtTLB. 

Write aU the given numbers of the same denomination 
under each other; then add the numhers qfthelowest denom- 
ination together >, and divide their sum hy so many as make 
one of the next higher denomination ; set the remainder im- 
der its column^ and add the quotient to the next column ; 
which add together and divide as h^ore; thus proceed to 
the last denomination^ under which place its whole sum. 

fL What is the sum of d£6. 19s. lid. 3qr., £9. 6s. 3d. 
dqr., £13. 188. 3d. iqr., and £67. Os. 8d. Iqr. ? 

Aas. £97. 6B.3d. Oqr. 







TROY WEIGHT. 










8. 






4. 






Ita. 


OS. dwL 


gr. 


lbs. 


OS. 


dwL 


gr. 


15 


11 19 


22 


10 


10 


10 


10 


71 


10 13 


17 


81 


1! 


19 


23 


65 


9 17 


14 


47 


7 


8 


19 


7 3 


11 13 


13 


16 


9 


10 


14 


14 


8 9 


9 


33 


10 


9 


21 



242 4 14 3 

APOTHECARIES' WEIGHT. 







5. 






fiy. 


S- 


5- 


9- 


gt- 


81 


11 


6 


1 


19 


76 


10 


7 


2 


18 


14 


9 


7 


1 


12 


37 


8 


1 


1 


11 


-61 


11 


3 


2 


3 



6. 

fc. S' 3« 9* p« 

35 9 6 2 19 

71 1 1 1 11 

37 3 3 2 12 

14 4 7 1 13 

75 5 6 1 17 



272 4 3 18 



AVQ£Bi>UPO£9 WEifS^TT, 

7. 8. 

Ton. cwt. qr. lb. oz. dr. Ton. owt qr. lb. oz. dr. 

71 19 3 27 14 13 14 K9I 2( 15 15 15 

14 13 t 11 13 13 13 17 3 13 HI 13 

39 9 9 13 9 9 46 l& a 11 1^3 10 

15173161014 141 5, 2 7 6 9 

6116313 7 8 1117 316^5 11 



203 17 3 27 8 8 



LONG JMSASURE. 
9. W. 

deg. i^ fiir. rd. ft. in. m. ftir. rd. jd. ft;. In. 



18 


19 


7 


15 


11 


1 


12 


7 


35 


5 


% 


11 


61 


47 


6 


39 


10 


11 


13 


6 


15 


3 


1 


10 


78 


32 


5 


14 


9 


9 


16 


1 


17 


1 


% 


5 


17 


5.9 


7 


a6 


16 


10 


13 


4 


13 


2 


t 


9 


28 


56 


1 


ao 


16. 


1 


17 


7 


36 


5 


2, 


7 



205 8. 1 17 15 



LAND QB SQUARJE, MSASURC. 

11. 1^ 

ft. in. A. R. p. yd. ft. in. 



67 


3 39 272 143 


43, 1 


15 30 8- 


17 


78 


3 14 260 1 16 


1& 3. 


39 19 7 


141 


14 


2 31 167 135 


47 1 


16 27 5 


79 


67 


1 17 176 131 


3 8 3. 


17 18 8? 


17 


49 


3 31 69 117 


15 1 


32 11 1 


117 


278 


3 15 131 102 










CLOTH MRASURB. 








18. 


• 


14. 






yd. qr. na. in* 


S.E. 


qr. na. in. 






5 3 3 2 


16 


3 2 1 




, 


7 112 


71; 


112 






8 3 3 1 


13 


3 2 1 






9 12 2 


47 


3 2 2 






4 3 3 2 


39 


2 3 2 





36 3 
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SOLID MEASURE. 

15. 16. 

Ton. ft. In. Oord. ft. in. 

17 39 1371 14 116 1169 

61 17 1711 67 113 1711 

47 16 1666 96 127 969 

71 38 1711 19 98 1376 

47 17 1617 14 37 1414 



246 


11 1164 














m 


WINE 


MEASURE. 








« 


17. 




. 


18. 






l^ln. 


hhd. 


e^ 


qt. pt. 


Tun. 


hlui gal. 


qt. 


pt. 


61 


1 


62 


3 1 


14 


3 18 


3 





71 


3 


14 


1 1 


81 


1 60 


3 


1 


60 





17 


3 


17 


3 61 


3 





14 


1 


51 


1 1 


61 


3 57 


3 


1 


67 


3 


14 


3 1 


17 


1 17 


1 





265 


2 


35 


1 














ALE AND BRER MEASURE. 








19 


• 






ftO. 






Ton. 


hhd. 


gal. 


qt. pt. 


Tun. 


bhd. gaL 


qt. 


pt. 


15 


3 


50 


3 1 


67 


1 51 


1 





67 


3 


17 


3 1 


15 


3 16 


3 


1 


17 


1 


44 


1 


44 


1 45 


1 


1 


71 


3 


12 


3 1 


15 


2 12 


2 


1 


81 


1 


18 


1 


67 


3 35 


1 





254 


1 


36 


1 
















DRY MEASURE 


» 








)^l 


. 






j^. 






Cb. 


bo. 


pk. 


qt. pt. 


Ch. 


bo. pk. 


qt. 


pt. 


15 


35 


3 


7 1 


71 


17 1 


1 


1 


61 


16 


3 


6 1 


16 


31 3 


3 





51 


30 


1 


5 


41 


14 3 


1 


1 


42 


17 


2 


2 1 


71 


17 1 





1 


14 


14 


1 


4 1 


10 


10 2 


3 






186 7 12 
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TIME. 







SS, 


i 




^4. 






y. 


d. 


h. 


m. ■. 


w. 4. 


h. 


m. 


■. 


67 


300 


23 


69 17 


16 6 


23 


16 


17 


47 


169 


16 


17 38 


61 6 


16 


27 


18 


29 


364 


23 


42 17 


71 6 


21 


67 


68 


18 


178 


16 


38 47 


18 6 


19 


39 


49 


49 


317 


20 


62 67 


87 6 


19 


18 


57 


203 


237 


4 


30 66 

CIRCUT.AR 


MOTION. 












»5. 


26. 








& 


o 


J a 


& o 


1 


g 






11 


d8 


66 68 


6 17 


17 


18 






10 


21 


61 37 


7 09 


19 


61 






8 


13 


39 67 


8 18 


67 


46 






8 


19 


38 49 


4 17 


16 


39 






7 


17 


47 48 


7 27 


38 


48 





11 11 55 09 

MEASURING DISTANCES. 

S7. ftS. 

m. ftir. ch. p. L m. ftir. cb. p. I. 



17 


6 


8 


3 


24 


14 


7 


9 


3 


21 


16 


3 


7 


1 


21 


37 


1 





3 


16 


47 


7 


9 


3 


19 


17 


7 


8 


3 


17 


19 


6 


6 


1 


16 


61 


6 


6 


3 


16 


31 


7 


1 





20 


47 


1 


1 





23 



133 7 4 00 



BO COMPOUND SUBTRACTION. £9lCT. la 

Section 10. 

COMPOUND SUBTRACTION. 

CoHYouiTD Subtraction teaches to find th« difTerenee 
between two numbers of different denominations. 

1. A biU on the bank of England for £713. ITs. lid. 3qr, 
was sold for £765. 166. lOd. Iqr. ; what was the sum 
gained ? Ans. £51, 18s. lOd. 2qr. 

opsKAiioir. In performing this ques- 

■n f^^s -^a 1^ 7' **<>0| w® cannot take 3qr. 

iTl^.t ?5 i? i from Iqr. but we can fti-. 

rake 713 17 11 3 ^^^ ^ j^ gj^pl^ numbers, 

Ans. 51 18102 1 penny ::= 4qr., which we 

addtothelqr. = 5qf. Take 
3qr. from 5qr., and 2qr. remain, which we write under 
the column of farthings ; and, as in simple numbers, we 
carrj oii<s to the next lower number before subtracting. 
And Id. carried to lid. is 12d. ; but, as we cannot take 
12d. from lOd., we must again borrow Is. from the 168. 
= 12d. and add it to the lOd. = 22d. Then take 12d. 
from 22d. = lOd., which we set down and carry one, as 
before, and so on till the whole be subtracted. Hence 
the following 

RULE. 

Write those numbers under each other^ tDhich are of the 
same denomination^ the less compound number under the 
greater. Begin with the lowest denomination^ and subtract 
each lower number from the one above it, and write the difr 
frrence underneath. If any lower number be larger than 
the upper, suppose as many to be added to the upper num^ 
ber as would make one of the next higher denomination, then 
subtract the lower figure, remembering to carry one to the 
next lower number before subtracting it ; and proceed tkuSf 
till all the numbers are subtracted. 

U. From £87. lis. 9d. 3qr. take £41. 58. 6d. Iqr. 

Ans. £ 46. 6s. 3d. 2qr. 
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~ TROT WEIGHT. 






8. 4. 




Vk 


<ML dwt. fr. lb. w. dwt» 


Cr. 


15 


3 12 14 711 1 3 


17 


9 


11 17 21 19 3 18 


19 



3 14 17 

APOTH£CABIES» WEIGHT. 

S. 6. 



lb' S« 5« B- fT' 


fc« $• 


S- 


&' 


P- 




16-7 1 2 15 


161 6 


3 


1 


17 




11 9 7 1 19 


97 7 


1 


2 


18 


» 


3 9 2 16 


" 










AVOIRDUPOIS WEIGHT. 










7. 




€. 


» 






T. cwt qc. lb. OS. dr. 


T. ewt. 


V- 


lb. 


OS. 


dr. 


117 16 1 13 14 


U 1 





I 


1 


13 


19 17 3 27 1 15 


9 18 


3 


1 


13 


15 



97 18 1 13 14 15 

CLOnrH MEASURE. 

9. lO. 

jd. (|r. BB. in. S. C. qr« na. fau 

15 1 1 2 171 2^1 

9331 19 302 



5 12 1 

LONG MEASURE. 





11. 








Id. 


4«f. 


n ftir. id. 


7± ft. 


in. 


deg. 


PI. ^i rd. ft. in. 


97 


3 7 31 


1 1 


3 


18 


19 1 1 3 7 


19 


17 1 39 


1 2 


7 


9 


28 7 1 16 9 



77 56 1 31 5 2 
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LAND OR SQUARE MEASURE. 
13. 14. 

A. R. p^ ft. in. A R. p. yd. ft. in. 

116 1 13 100 113 139 1 17 18 1 30 
87 3 17 200 117 97 3 18 30 1 31 



28 1 35 172 32 

SOLID MEASURE. 

* 

15. 16. 

Tom. ft. In. OonL ft. in. 

171 30 1000 571 18 1234 
98 37 1234 199 19 1279 



72 32 1494 

WINE MEASURE. 
IT. 18. 

lym. hhd. gaLqt.pt.gL Ton. hhd. gaL qU pt. gL 

171 3 8111 71 11111 

99 1 19 3 1 3 9 3 3 3 13 

72 1 51 1 1 2 

ALE AND BEER MEASURE. 





19. 






20. 






Ton. hhd. 

15 1 
9 3 


17 
19 


qt. pt. 
1 
3 1 


Tim. 

79 
19 


hhd. gal. 

2 2 

3 13 


pt. 
2 
3 


qt. 


1 


5 1 


51 
21. 


1 1 

DRY 


MEASURE. 


22. 


• 


« 


Ch. 

716 
19 


bo. pk. qt. pt. 

12 10 
9 3 11 


Ch. 

73 
19 


bu. pk. 

13 3 
18 1 


qt. 


3 


pt. 

1 

1 



696 27 2 7 1 
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TIME. 
J, d.li.mi. w. d.h.in.s. 

375 15 13 17 5 1 4 .] 3 4 15 
199 137 15 1 39 9 6 17 37 48 

175 242 22 15 26 

CIRCULAR MOTION. 
25. 26. 

SLofif ^ o / It 

11 7 13 15 1 23 37 39 
9 29 17 36 9 15 38 47 

1 7 55 39 

MEASURING DISTANCES. 

27. 28. 

Hlbr. elup^L HLto. ch.ikL 

21 3 5 2 17 31 7 1 1 19 

9 5 8 1 20 18 1 7 3 23 

11 5 7 22 



Section 11. 

EXERCISES IN COMPOUND ADDITION AND StTBTRACTION. 

1. What is the amount of the following quantities of 
gold ; 41b. 8oz. 13dwt. 8gr., 51b. lloz. 19dwt. 23gr., 
81b. Ooz. 17dwt. 15gr., and 181b. 9oz. 14dwt. lOgr. ? 

Ana. 371b. 7oz. 5dwt. 8gr. 

2. An apothecary would mix 7ft. 3S. 25. 29. Igr. of 
rhubarb, 2&. lOS. 03. IB. 13gr. of cantharides, and 
2ft. 3$. 73. 29. 17gr. of opium ; what is the amount 
of the compound ? Ans. 12ft. 5S . 35. 09. llgr. 

8. Add together 17T. llcwt. 3qr. 111b. 12oz., IIT. 17cwt. 
Iqr. 191b. lloz., 53T. 19cwt. Iqr. I71b. 8oz., 27T. 
19c wt. 3qr. 181b. 9oz., and 16T. 3cwt. 3qr. 01b. 13oz. 

Ans. 127T. 12cwt. Iqr. 121b. 5oz. 
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4» A merchant has 3 pieces of cloth ; the first contains 
S7yd, 3qr. 3na., the second 18ycl. Iqr. 3na., and the third 
31yd. Iqr. 2na. ; what is the whole quantity ? 

Ans. 87yd. 3qr. Ona. 

5. Sold 3 loads of hay ; the first weighed 2T. I3cwt. 
l({r. 171b., the second 3T. 271b., and the third IT. 3qr. 
111b. ; what did they all weigh ? 

Ans. 6T. 14cwt. Iqr. 271b. 

6. What is the sum of the following distances ; 16m. 
7fur. 18r. 14ft. llin., 19m. Ifur. 13r. 16ft. 9in., 97m. 
3fur. 27r. 13ft. 3in., and 47m. 5fur. 37r. 13ft. lOin ? 

Ans. 181m. 2fur. 18r. 9ft. 3in. 

7. A gentleman has three farms, the first contains 169A. 
3R. 15p. 227ft., the second 187A. IR. 15p. 165ft., and 
the third 217A. 2R. 28p. 165ft. ; what is the whole 
quantity ? Ans. 574A. 3R. 20p. 12|ft. 

8. There are 3 piles of wood, the first contains 18cords, 
116ft. lOOOin., the second 17cords, 111ft. 1600in., and 
the third 21cords, 109ft. 1716in. ; how much in all ? 

Ans. 58cords, 82ft. 860in. 

9. John Thomson has four casks of molasses, the first 
contains 167gal. 3qt. Ipt., the second lS6gal. Iqt. Ipt., 
the third 108gal. 2qt. lot., and the fourth 123gal. 3qt. 
Opt. ; how much is the whole quantity ? 

* Ans. 586gal. 2qt. Ipt. 

10. Add together 17bu. Ipk. 7qt. Ipt., 18bu. 3pk. 2qt., 
19bu. Ipk. 3qt. Ipt., and 51bu. 3pk. Oqt. Ipt. 

Ans. 107bu. Ipk. 5qt. Ipt. 

11. James Is 13y. 4m. 13da. old, Samuel is 12y. 11m. 
23da., and Daniel is 18y. 9m. 29da. ; what is the sum 
of their united ages ? Ans. 45y. 2mo. 5da. 

12. Add together 18y. 345da. 13h. 37m. 15s., 87y. 
169da. 12h. 16m. 28s., 316y. 144da. 20h. 53m. 18s., and 
13y. 360da. 21h. 57m. 15s. 

Ans. 436y. 290da. 20h. 44m. 168. 

13. Venus is 3S. 18^. 45'. 15''. east of the sun. Mars is 
78. 15^ 36^. 18". east of Venus, and Jupiter is 5S. 
21^ 38'. 27". east of Mars ; how far is Jupiter east of 
the sun ? Ans. 4S. 26^. 

14. A merchant owes a debt in London amounting to 
£7671, what remains due after he has paid £ 1728. 17s. 
9d. ? Ans. £5942. 2s. 3d. 
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15m From 731b. of silver there was made 26!b. lloz. 
13clwt. 14gr. of plate ; what quantity remained r 

Ans. 461b. Ooz. 6dwt. lOgr. 

16. From 71ft. 8S. 13. 19. 14gr. take 7!b. 95. 13. 
19. 17gr. Ans. 631b. lOS. 73. 29. 17gr. 

17. From 28T. 13cwt. take lOT. 17cwt. 191b. 14oz. 

Ans. 17T. IScwt. 3qr. 81b. 2oz. 

18. From 76yd. take 18yd. 3qr. 2na. 

Ans. 57yd. Oqr. 2na. 

19. From 20m. take 3m. 4fur. 18r. 13ft. 8in. 

Ans. 16m. 3fur. 21r. 2ft. lOin. 

20. From 144A. 3R. take 18A. IR. 17p. 200ft. lOOin. 

Ans. 126 A. IR. 22p. 71ft. 80in. 

21. From 18 cords take 3 cords 100ft. lOOOin. 

Ans. 14 cords. 27ft. 728in. 
2^ From 17T. take 6T. 18ft. 765in. 

Ans. IIT. 21ft. 963in. 

23. From 169gal. take 76gal. 3qt. Ipt. 

Ans. 92gal. Oqt. Ipt. 

24. From ]7Ch. 18bu. take 5Ch. 20bu. Ipk. 7qt. 

Ans. llCh. 33bu. 2pk. Iqt. 

25. From 83y. take 47y. lOmo. 27da. 18h. 50m. 14s. 

Ans. 35y. I mo. 2da. 5h. 9m. 46s. 

26. From US. 15^ 36'. 15". take 5S. 18°. 50'. 18". 

Ans. 5S. 26°. 45'. 57". 

27. A carpenter sent two of his apprentices to ascertain 
the length of a certain fence. The first stated it was 
17r. 16ft. llin., the second said it was 18r. 5in. The 
carpenter finding a discrepancy in their statements, and 
fearing they might both be wrong, ascertained the true 
length himself, which was 17r. 5yd. 1ft. llin. ; how much 
did each differ from the other ? Ans. 

28. From a mass of silver, weighing 1061b., a goldsmith 
made 36 spoons, weighing 51b. lloz. 12dwt. 15gr., a 
tankard, 31b. Ooz. 13dwt. 14gr., a vase, 71b. lloz. 14dwt. 
23gr. ; how much unwrought silver remains ? 

Ans. 881b. lloz. 18dwt. 20gr. 

29. From a piece of cloth, containing 17yd. 3qr., there 
were taken two garments, the first measuring 3yd. 3qr. 
2na., the second 4yd. Iqr. 3na. ; how much remained ? 

Ans. 9yd. Iqr. 3na. 
SO. The longitude of a certain star is 3S. 18°. 14'. 35"., 
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and the longitude of Jupiter is US. 2&>. W. 50". ; 
how far will Jupiter have to move in his orhit to be in 
the same longitude of the star ? 

Ans. 3S. 22*. 43'. 45''. 



Section 13. 

REDUCTION. 

MENTAL OPERATIONS. 



1* In 2 pence how many farthings ? In 4 pence ? In 5 

pence ? In 7 pence ? In 8 pence ? In 10 pence ? 
ft* How many pence in 8 farthings ? In 12 farthings ? 

In 16 farthings ? In 24 farthings ? In 36 farthinss ? 
3* In 2 shillings how many pence ? In 4 shillings r In 5 

shillings ? . In 6 shillings ? In 7 shUlings ? 
4. In 4 yards how many quarters ? In 5 yards ? In 6 

yards ? In 7 yards ? In 8 yards ? In 9 yards ? 
5* In 8 quarters how many yards ? In 12 quarters ? In 

16 quarters ? In 24 quarters ? In 32 quarters ? 

6. In 3 feet how many inches ? In 5 feet ? In 7 feet ? 
In 8 feet ? In 9 feet ? In 10 feet ? In 12 feet ? 

7. In 36 inches how many feet ? In 48 inches ? In 60 
inches ? In 72 inches ? In 96 inches ? In 144 inches ? 

8* In 6 feet how many yards ? In 9 feet ? In 12 feet ? 

In 21 feet ? In 24 feet ? In 30 feet ? In 36 feet ? 
9. In 4 yards how many feet ? In 3 yards ? In 7 yards ? 

In 9 yards ? In 10 yards ? In 11 yards ? In 12 yards ? 
10« In 2 acres how many roods ? In 3 acres ? In 4 

acres ? In 6 acres ? In 7 acres ? In 10 acres ? 
11. In 12 roods how many acres ? In 8 roods ? In 16 

roods ? In 20 roods ? In 32 roods ? In 36 roods ? 
12,m How many furlongs in 2 miles ? In 3 miles ? In 6 

miles ? In 7 miles ? In 8 miles ? In 10 miles ? 
13. In 12 furlongs how many miles ? In 16 furlongs ? In 

40 furlongs ? In 44 furlongs ? In 96 furlongs ? 
14* In 5 dimes how many cents ? In 6 dimes ? In 8 

dimes ? In 9 dimes ? In 10 dimes ? In 12 dimes ? 
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15* How many dimes in 20 cents ? In 30 cents ? In 40 
cents ? In 80 cents ? In 90 cents ? In 100 cents ? 

16* How many square feet in 1 yard ? In 2 yards ? In 
3 yards ? In 5 yards ? In 7 yards ? In 8 yards ? 

17. In 9 square feet how many square yards ? In 27 
feet ? In 36 feet ? In 54 feet ? In 63 feet ? In 108 feet ? 

18. In 1 gallon how many quarts ? In 3 gallons ? In 5 
gallons ? In 7 gallons ? In 8 gallons ? In 9 gallons ? 

19. How many gallons in 4 quarts ? In 8 quarts ? In 16 
quarts ? In 24 quarts ? In 32 quarts ? In 40 quarts ? 

SO* How many days in 2 weeks ? In 4 weeks ? In 5 

weeks ? In 7 weeks ? In 9 weeks ? In 10 weeks ? 
^1» In 14 days how many weeks ? In 21 days ? In 2S 

days ? In 35 days ? In 42 days ? In 56 days ? 
ftft* How many pecks in 1 bushel ? In 3 bushels ? In 4 

bushels ? In 6 bushels ? In 7 bushels ? In 9 bushels ? 
S^3» In 8 pecks how many bushels ? In 12 peeks ? In 16 

pecks ? In 24 pecks ? In 32 pecks ? In 40 pecks ? 
S^m If in 1 pound of gold there are 12 ounces, how many 

ounces in 3 pounds ? In 4 pounds ? In 6 pounds ? 
S^m In 24 ounces how many pounds ? In 36 ounces ? 

In 40 ounces ? In 60 ounces ? In 84 ounces ? 
d6« In 24 pence how many shillings ? In 36 pence ? In 

48 pence ? In 60 pence ? In 72 pence ? In 144 pence ? 

The student will now perceive, that the object of 

Reduction is the changing of numbers of one denomi- 
nation to another without losing their valuew 

It consists of two parts. Descending and Ascending. 
The former is performed by Multiplication, and the latter 
by Division. 

Reduction Descending teaches to bring numbers of a 
higher denomination to a lower ; as, to bring pounds into 
shillings, or tons into hundred-weights. 

Reduction Ascending teaches to bring numbers of a 
lower denomination into a higher ; as, to bring farthings 
into pence, or shillings into pounds. 
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REDUCTION DESCENDING. 

!• In 166wt 3qr. 181b. how many pounds ? 

«,«.™. Ans. imm. 

^ jj^ In this question, we multiply the 

16 3 18 l^wt. by 4, because it takes 4 quar- 

loo i o ^^^ ^^ make one hundred weight ; and 

._ to this product we add the 3qr. in the 

^^ question. Then we multiply by 3d, 

3 becaupe it takes 28 pounds to make one 

6 7 quarter, and to the product we add the 

28 18 pounds in the question, and onr 

5 35 work is done. 

2 34 From the above illustration, we de- 

\Qj^ ^ce the following 

1^ 

1894 . 

Multiply the highest denomination given by so tnany of 
the next less^ as vnll make one of thai greater ; and so pro* 
seed untU it is brought to the denominati&n requirtd^ oh- 
serving to bring in the lower denominaiions to their respeo^ 
tive places, 

NoTK 1 . To multiply bj a ^, we di?ide the multtpUcuMl by 9 ; «nd 
to multiply by a |, we divide by 4. 

NoTK 2. The ani wera to Reduction Deieending will be found in 
the questiottf of Reduction Ascending. 

H. In ^£379 how many farthings ? 

8. In £ 46. 18s. 5d. how many pence ? 

4. How many grains Troy in 371b. 

5. In 171b. of calomel how many grains ? 

6. In 15 tons how many ounces ? 

7. In 17cwt. 3qr. 191b. how many pounds ? 
8« How many quarters in 144 yards ? 

9. How many nails in 57 Ells English ? 



Sbct. 14.] REDUCTION 59 

lO* How manj rods in 97 miles ? 

11* How many inches in 7 furlongs ? 

13. In 95,000,000 miles how many inches ? 

13* In 48deg. 18m. 7fur. 18r. how many feet ? 

14* How many square feet in 76 acres ? 

15* How many square yards in 144 acres ? 

16* How many square inches in 25 square miles ? 

17. How many square feet in 7A. 2R. 16p. 218ft ? 

18. In 15 tons of timber how many cnbic inches ? 

19. How many oubic inches in 19 cords, 116 feet ? 
5M>* In 7 hogsheads of wine how many pints ? 

5^1* In 5hhd. 17sal. 3qt. how many quarts ? 

9i2* In 17hhd. of beer how many pints ? 

d3« How many pints in 57 bushels ? 

94k* How many quarts in 15Ch. 16bu. 3pk. ? 

96* In 57 days how many minutes ? 

2^. In 365da. 6h. how many seconds ? 

37. In 1842 years (965da. 6h. each) how many hoom? 

ftS, In 8S. 14^ 18'. 17". how many seconds ? 



Section 14. 

REDUCTION ASCENDING. 

1. In 18941b. how many hundred weight ? 

oMEATioir. Ans. 16cwt. 3qr. 181b. 

novior>jiv ^® fi™* divide by 28, 

2 8 ) 189 4 lbs. because it takes 281b. to 

4 ) 67. 181bs. make a quarter of a 

1 6cwt 3qr. 181b. Ans. hundred weight. We 

then divide by 4, be- 
cause it takes 4 quarters to make one hundred weight. 
Hence the following 

RULE. 

Divide the lowest denomination given hy that nvmier, 
which it takes of that denomination to make one of the riext 
higher ; so proceed until it is brought to the denomination 
required. 
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NoTs 1. To divide by 5^, or I6j^, reduce both diTuora and diri- 
dends to halves by multiplvinff by 2. To- divide by 272^, reduce the 
number to fourths by multiplying by 4. If there be a remainder, it 
will be halves or fourths, like the dividend. 

NoTK 2. The answers to Reduction Ascending are the questions 
in Reduction Descending. 

ft» In 363840 farthings how many pounds ? 
8. In 11261 pence how many pounds ? 
4. In 213120 grains Troy how many p<)unds ? 
5« In 97920 grains how many pounds, Apotheearies* 
weight ? 

6. In 537600 ounces how many tons ? 

7. How many hundred weight in 2007 pounds ? 

8. How many yards in 576 quarters ? 

9* How many ells English in 1140 nails ? 

lO. How many miles in 31040 rods ? 

II* How many furlongs in 55440 inches ? 

12. How many miles in 6,019,200,000,000 inches ? 

13. How many degrees in 17714037 feet ? 
14« In 3310560 feet how many acres ? 

15. How many acres in 696960 square yards ? 

16. How many square miles in 100362240000 sq. in. ? 

17. How many acres in 342164 square feet ? 

18. How many tons of timber in 1036800 cubic inches ? 

19. How many cords of wood in 4402944 cubic inches ? 
SO. In 3528 pmts of wine how many hogsheads ? 

5^1. In 1331 quarts of wine how many hogsheads ? 

fl2* In 7344 pints of beer how many hogsheads ? 

d3» How many bushels in 3648 pints ? 

fl4. How many chaldrons in 17816 quarts ? 

fl5. How many days in 82080 minutes ? 

5^6* How many days in 31557600 seconds ? 

^7» How many years in 16146972 hours ? 

2S. In 915497'' how many signs ? 
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Section Iff. 

MISCEJLLANEOUS. 

QUESTIONS TO EXERCISE THE FOREGOING RULES. 

!• At $ 5 per ream, how many reams can be bought for 
$ 175 ? Ans. 35 reams. 

ii^ At $ 7.50 per barrel, how many barrels of flour can 
be obtained for $ 217.50 ? Ans. 29 barrels. 

8. At $ 75 per ton, how many tons of iron can be pur- 
chased for $ 4875 } Ans. 65 tons. 

4. At $4 per yard, how many yards of cloth can be 
bousht for $ 1728 ? Ans. 432 yards. 

5. If a ton of coals cost ft 8.40, what cost on^ cwt. ? 

Ans. 42 cents. 

6. At $2.40 per bu., what cost 1 pk. ? What cost 17bn. 
3pk. Ans. • 42.60. 

7* At 9 3.50 per quintal, what cost 37 quintals ? 

Ans. • 129.50. 

8. John Webster bousht 5cwt. 3qr. i81b. of sugar at 9 
cents per lb., for which he paid 5& barrels of apples at 
$ 1.75 per barrel ; how much remains due ? 

Ans. • 15.83. 

9. If 971b. of beef cost 6 8.73, what cost lib. ? What 
cost 1471b. ? Ans. • 13.23. 

10. If a man travel 45 miles in 9 hours, how far will he 
travel in 1 hour ? How far in 59 hours ? 

Ans. 295 miles. 

11. If a ton of hay can be purchased for $ 18.40, what 
will be the price of Icwt. ? What of 47cwt. ? 

Ans. • 43.24. 
1^. Bought 65 barrels of flour for $ 422.50, what cost 
one barrel f What cost 15 barrels ? Ans. $ 97.50. 

13. For 45 acres of land, a farmer paid $ 2025 ; what 
cost one acre ? What 180 acres ? Ans. • 8100.00. 

14. For Sp&irs of gloves, a lady p/iid 63.45 ; what cost 
1 pair ? What cost 1 1 pairs ? Ans. 9 7.59. 

15. When 9 1480 are paid for 25 acres of land, what 
cost 1 acre ? What cost 1 rod ? What cbst 37A. 2R. 
18p. Ans. 92226.66. 

F 
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16. Paid 9 10.08 for 1441b. of pepper ; what was the 
price of one pound ? What cost 3591b. ? 

Ans. 925.13. 

17. Paid 977.13 for 8571b. of rice ; what cost lib. ? 
What cost aSOlb. ? Ans. $ 32.31. 

18. J. Johnson paid 9 187.53 for 987gal. of molasses ? 
what cost Igal. f What cost 329gal. ? Ans. 962.51. 

19. For 47 bushels of salt, J. InsersoU paid 926.32 ; 
what cost 1 bushel ? What cost 39 bushels ? 

Ans. 921.84. 

SO* If 15 men can perform a piece of work in 10 days, 
how long would it take one man to perform the same la* 
bor ? How long 75 men ? Ans. 2 days. 

fix* A certain field will pasture 10 horses 9 weeks ; how 
long will it pasture 1 horse ? How long 18 horses ? 

Ans. 5 weeks. 

St^» If a mechanic, by laboring 9 hours per day, can 
perform a certain piece of work in 10 days, how long 
would it take him by laboring one hour per day ? How 
long by 15 hours per day ? Ans. 6 days. 

flS* Bought a silver tankard, weighing 21b. 7oz. for 
946.50 ; what did it cost per oz. ? How much per lb. ? 

Ans. 9 18.00. 

ft4. Bought 3T. Icwt. 181b. of leather at 12 cents per 
lb., and sold it at 9 cents per lb. ; what did I lose ? 

Ans. 9205.50. 

flSm Phineas Bailey has agreed to grade a certain rail- 
road at 9 5.75 per rod ; what will he receive for grad- 
ing a road between two cities, whose distance from each 
other is 37m. 7fur. 29r. ? Ans. 9 69856.75. 

516. Bought a hogshead of molasses, containing 100 gal- 
lons, for 9 25 ; but 15gal. 3qt. having leaked out, I sold 
the remainder at 12 cents a quart ; what did I gain ? 

Ans. 9 15.44. 

27. From a large farm, containing 765 A. 3R. 14p., 
there were sold 144 A. at 975 per acre, and the remain- 
der was sold at 91.67 per square rod ; what was the 
whole amount ? Ans. 9 176954.98. 

518. Bought 15T. 3cwt. 151b. of iron at 6 cents per 
pound ; sold 6T. Icwt. Iqr. I81b. at 5 cents per lb., and 
the remainder at 10 cents per lb. ; what did I gain ? 

Ans. 9678.14. 
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^9. John Smith has 3 farms, the first contains 89A. 311. 
3^. ; the second 97 A. IR. 15p. ; and the third 117A. 
]R. 19p. Hjd gate his son 175A. 3R. 29p. and he sold 
the remaindeir at $ 1.25 per square rod. What did he 
receive ? • Ans. $25755.00. 

80* A lady gave het daughter 8 10 to go a ** shopping **; 
having purchased 27d. of silk, at 9 1.27 per yd., a bon- 
net for $3.75, 3 pairs of gloves at 0.19 a pair, and two 
fans at 0.37 each, she returned the remainder of the 
money to her mother ; what was the sum ? 

Ans. $2.40. 



COMPOUND MULTIPLICATION. 

BCENTAL OPERATIONS. 

1. If & penknife cost 9d., what will 2 penknives cost ? 

What will 3 ? What will 4 ? 
ft» If a yard of cloth cost Is. 6d., what will 2yd. cost ? 

4yd. ? 6 yd. ? 7yd. ? 
9* A hoy bought a top, for Is. 2d. ; what will 3 tops 

cost ? what will 5 tops cost ? 

4. If a man walk 7m. 4fur. in 1 day, how far will he 
walk in 2 days ? In 3 days ? In 5 days ? 

5. If a man consume 51b. 6oz. of meat in 1 week, how 
much win he require in 3 weeks ? 

^. If a small book cost 9d., what will 2 books cost ? 
What will 4 books ? What will 6 books ? 

4 rOR THE SLATS. 

1. If an acre of land cost j£14. 5s. 8d. 2qr., what will 
9 acres cost ? Ans. £ 128. lis. 4d. 2qr. 

<»pn4no«. jn performing this question, we 

£. a. 4 qr. g^y 9 times 2 farthings are 18 fer- 

14 5 8 2 things ; these farthings, we re- 

9 duce to pence by dividing them by 

128 11 4 2 4 ; and we find the result to be 4d. 
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and 2 farthings remaining. We set down the 2 farthings 
and carry 4 to the next product. We then saj 9 times 8 
pence are 72 pence, to these we add the 4 pence, which 
make 76 pence, which we diyide hy 12, the number of 
pence in a shilling, and find the result t^ be 6 shillings and 
4 pence, we set down the pence and carry the 6 shillings 
to the next product. We then say 9 times 5 shillings are 
45 shillings, to these we add the 6 shillings, and the sum 
is 51 shillings, which are equal to 2 pounds and 11 shil- 
lings. We set down the 11 shillings, and carry the 2 
pounds to the next product, and then say 9 times 14 
pounds are 126 pounds, to these we add the 2 pounds, and 
the sum is 128 pounds, which we set down under the 
pounds in the multiplicand, and the work is finished, and 
the answer ia j£ 128. lis. 4d. 2qr. Hence we perceive, 
that when the quantity is less than 12, we may adopt the 
following 

RULE. 

Multiply each denomination of the compound number^ 
beginning at the lowest^ by the multiplier, and carry as in 
Compound Addition. 

St. 8. 4. 5. 

£.a. d. £. ^.d. £, a. ±. £.a.d. 

5 68 19117 25 1711 1815 8} 
2 3 5 6 



10 13 4 58 14 9 129 9 


7 112 14 


4i 


6. 


7. 


8. 




CwL qr. lb. oi. 

18 3 17 10 

6 


Too. ewt. qr. lb. 

14 15 3 12 

7 

103 110 


Cwt qr. lb. 

19 1 8 


OS. 

15 

8 


113 1 21 12 


1^4 2 15 


8 


9. 


io« 


11. 




Ibg. OS. dr. . 

15 14 13 
9 


M. fbr. id. ft. 

97 7 14 13 

6 


Dflf . m. Ibr. 
18 12 6 


Id. 

18 

8 



143 5 5 587 4 8 12 145 32 7 24 
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12. 


18. 




Bd. 7d. ft. in. 


For. id. ft. 


ia. 


23 3 2 9 


9 31 16 


11 


9 


• 


10 



213 2 9 08 4 2 

NoTX. The answeni to the following qaestioiui axe Ibond in thtt 
corresponding numbeni in Componnd Division. 

14. What cost 7 yards of cloth at Ids. 9d. per yard ? 
15* If a man travel 12in. 3fur. 29rd. in one day, how far 

will he travel in 9 days ? 
16. If 1 acre produce 2 tons 13cwt. 191h. of hay, what 

will 8 acres produce ? 
17* If a family consume 49galls. 3qts. Ipt. of molasses 

in 1 month, what quantity will be sufficient for one year ? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
17dwt. 14gr., what is the weight of All ? 

19. Samuel Johnson bought 7 loads of timber, each 
measuring 7 tons 37fl. ; what was the whole quantity ? 

SO. If the moon move in her orbit 13^. 1 1'. 35''. in 1 

day, how far will she move in 10 days ? 
21. If 1 dollar will purchase 2Ib. 8S. 73. 19. lOgr. of 

ipecacuana, what quantity would 9 dollars buy ? 
^a.. If 1 dollar' will buy 2A. 3R. 15p. 30yd. 8fl. lOOin. 

of wild land, what quantity may be purchased for 12 

dollars ? 
ftS. Joseph Doe will cut 2 cords 97fl. of wood in I 

day ; how much will he cut in 9 days ? 
^4* If 1 acre of land produce 3ch. 6bu. 2pk. 7qt. Ipt. 

of corn, what will 8 acres produce ? 

II. If the quantity be such as may be resolved into 
two or more factors, that is, two or more numbers, whose 
product shall be equal to the quantity, the compound num- 
ber may be multiplied by 1 of those numbers, and the 
product by the other, and the last product will be the value 
of the whole quantity, 

25. What cost 24 yards of broadcloth at £2. 7s. lid. 
per yard ? 

F* 



106 16 


6 
6 


640 19 



10 
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£ f^ A ^° *^*^ question, we find the quanti- 

o 7 11 ty 24 equal to the product of 4 and 6, 

^ we therefore multiply the price first by 

4, and then that product by 6, and the 

^ ^ ^ ° last product is the answer. Or we 

^ might have multiplied first by 6 and 

5 7 10 then by 4, and the answer would have 

been the same. 

J26. What cost 360 tons of iron at £ 17. 16s. Id. per 
ton ? 

£> fi- ^ In this question, we find the factors 

17 16 1 of 360 to be 6 and 6 anci 10, that is, 6 
^ multiplied by 6 are 36, and 36 multiplied 
by 10 make 360. We then first multi- 
ply by 6, and then that product by 6, 
and then again the last product by 10. 
The result wolud have been the same, 

o A ixr. — m — --k if we had multiplied by 10 first. 
t>4Ull 1 U 

fV7» If a man travel 3m. 7fur. ISrds. in one day, how far 

would he travel in 30 days ? 
28. If a load of hay weigh 2 tons 7cwt. 3qrs. 181b., what 

would be the weight of 84 similar loads ? 
5^9. When it requires 7yds. 3qr. 2na. of silk to make a 

lady's dress, what quantity would be sufficient to make 

72 similar dresses ? 
30. A tailor has an order from the navy agent to make 

132 garments for seamen ; how much cloth will it take, 

supposing each garment to require 3yds. 2qr. Ina. ? 

III. When the quantity is more than 12, and the num- 
ber is such, that it cannot be resolved into two or more 
factors, the better method is to find the factors of a num- 
ber nearest the given number, and having multiplied the 
compound number by one of these factors, and the product 
by the other factor, then find the value of the remaining 
quantity and add it to the last product. 

81. If 1 dollar will buy Hlbs. lOoz. 13dr. of beef, how 
much may be bought for 62 dollars ? 



lb. 


OS. 


dr. 


lb. 


OS. 


dr. 


17 


10 


13 
5 


17 


10 


13 
2 



1095 14 6 
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As 62 is not the 

product of any two 

numbers in the mui- 

88 6 1 35 510. tiplication table,, we 

1 2 take some conveni- 

1 060 8 T2 ®"* number less than 62, viz. 60. 

35 5 10 "^^^^ ^® resolve into two factors 5 

and 12, and having found the amount 
of 60 dollars, we then find the quan- 
tity 2 dollars will buy, and add this amount to the former, 
and the sum is the quantity 62 dollars will buy. 

82. What cost 97 tons of lead at £2. 17s. d^d, per ton ? 
33« If a man travel 17m. 3fur. 19r. 3yd. 2fl. 7in. in one 
day, how far would he travel in 38 days ? 

84. If 1 acre will produce 27bu. 3pk. 6qt. Ipt. of corn, 
what will 98 acres produce ? 

85. If it require 7yd. 3qr. 2na. to make 1 cloak, what 
quantity would it require to make 48 cloaks ? 

86. One ton of iron will buy 13A. 3R. 14p. 18yd. 7ft. 
76in. of land ; how many acres will 19 tons buy ? 



Section 17. 

COMPOUND DIVISION. 

MENTAL OPERATIONS. 

!• If 2 yards of cloth cost 3s., what will 1 yard cost ? 

fl» If 3 barrels of apples cost 5s., what cost 1 barrel ? 

8. If 4hhds. of lime cost 158., what cost Ihhd. ? 

4* Divide 98. equally among 9 boys. 

5* Divide lOd. equally among 3 girls. 

6. What is a fourth part of 5 gallons ; 

7. "What is a seventh part of 7 gallons ? 

8. What is a sixth part of 9 gallons ? ' 

FOR THE SLATE. 

1. If 9 acres of land cost £128. lis. 8d. 2qr., what is 
the value of 1 acre ? Ans. £ 14. 58. 8d. 2qr. 
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opBHATioN. Having divided the pounds by 

£. fl. d. qr. 9, we find the quotient to bo 
9)128 11 4 2 £14, which we write under 
14 5 g 2 £128, and to the £2, remain- 
ing (40s.) we add the lis. in 
question, and their amount is 51s. ; and these 51s. w« 
again divide by 9, and the quotient is 5s., which we write 
under the lis. in the question ; and to the remainder, 6s. « 
which are 72d., we add the 4d. in the question, and the 
sum is 76d. ; having again divided these by 9, we write 
the quotient, 8, under the 4d. in the question ; and to the 
remainder, 4d., which is 16qr., we add the 2qr. in the ques- 
tion, and the amount is 18qr., which we again divide by 
9, and find the quotient to be 2qr., which we write under 
the 2qr. in the question. Thus we find our answer to the 
question to be £ 14. 5s. 8d. 2qr. Hence the following 

RULE. 

I. Divide the highest denomination hy the quantity ; and 
if any- thing remains^ reduce it to the next lower denomina" 
tion^ and continue to divide until it is reduced to the lowest 
denomination. 



ft. 8. 

£. >. d. £. fl. d. 

2)10 13 4 3)58 14 9 


4. 

£. a. d. 

5)129 9 7 


5 


6 8 19 11 7 


25 17 11 


£. 
6)112 


6. e. 

fl. d. qr. Cwt. qr. lb. os. 

14 4 2 6)113 1 21 12 


7. 

Ton. cwt. qr. Ibi 

7)103 110 


18 


15 8 3 18 3 17 10 


14 15 3 12 


Cwt. 

8)154 


8. 9. 

qr. lb. OS. lb. ok. dr. 

2 15 8 9)143 5 5 


lO. 

M. for. id. ft. 

6)587 4 8 12 


19 


18 15 15 14 13 




8)145 


11. la. 

m. fur. rd. Rd. yd. ft. In. 

32 7 24 9)213 2 9 


13. 

Fur. rd. ft. in. 

10)98 4 2 



Note. The answers to the following questions are found in the 
corresponding numbers in Compound Multiplication. 
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14. What cost 1 yard of cloth, when 7jd. can be bought 

for £6. lis. 3d. ? 
15« If a man, in 9 days, travel 112m. Ifur. 21rd., how 

far will he travel in 1 day ? 

16. If 8 acres produce 21T. 5cwt. Iqr. 121b. of hay, 
what will 1 acre produce ? 

17. If a family consume in 1 year 598gal. 2qt. of molas- 
ses, how much may be necessary for 1 month ? 

18. John Smith has 12 silver spoons, weighing 31b. lOoz. 
lldwt. ; what is the weight of each spoon ? 

19. Samuel Johnson bought 7 loads of timber, measuring 
55T. 19it. ; what was the quantity in each load ? 

20* If the moon, in 10 days, move in her orbit 4S. 11**. 
55^ SO''., how far does she move in 1 day ? 

21. If 99 will buy 24ft. 8S. 33. IB. IQgr. of ipecacu- 
anha, how large a quantity will 9 1 purchase ? 

»^. When 9 12 will buy 34A. OR. 32p. 8yd. 5ft. 48in. of 
wild land ; how much will 9 1 buy ? 

^S* Joseph Doe will cut 24 cords 105 feet of wood in 9 
days ; how much will he cut in 1 day ? 

5M. When 8 acres of land produce 25Ch. ITbu. 3pk. 
4qt. of grain ; what will 1 acre produce ? 

When the quantity is a composite number, that is, one 
which is composed of the product of two or more num- 
bers, we proceed as in the following question. 

^5» When 24 yards of broadcloth are sold for £ 57. lOs. 
Od., what is the price of 1 yard ? Ans. j£2. 7s. lid. 

£. a. d. In this question, we find the com- 

6) 5 7 10 ponent parts, or factors, of 24 are 

4T9 ri 8 ^ *"^ ^ * *^*' *®' ^ multiplied by 4 

L^ 7 — TT produces 24. We therefore nrst 

divide the price by one of these 
numbers, and then divide the quotient by the other. From 
the above process we deduce the following 

RULE. 

II. Divide the dividend hy wie of the component parts^ 
and the quotient thence arising hy the other ^ and the last 
quotient will he the answer. 

When the quantity is such, that it cannot be resolved 
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into two or more factors, the question must be performed 
by Long Division, as in the following question. 

SM. If 23cwt. of iron cost £171. Is. 3d. what cost Icwt. ? 

OPIRAXIOir. /iHS. jb 7. oS. «ICI« 

ooM*^! i' o/^-v ^^ *^^® question we first divide 
1 fi 1 "* ^ * '• the pounds by 23, and obtain 7 for 

the quotient, and j£10 remaining, 

10 we reduce to shillings and annex 

"*^ the Is. and again divide by 23 and 

23)20 1 (8s. obtain 8s. for the quotient. The 

184 remainder, 17s., we reduce to pence 

I y and annex the 3d. and again oivide 

12 ^y ^^i ^^^ obtain 9d. for the quo- 

aaTXIT^ /«:. tient. Thus we find the answer to 

^207 ^"^ £7.8s.9d. 



So in similar cases we should divide the highest de* 
nomination by the quantity, and if any thing rematns, 
reduce it to the next lower denomination and continue to 
divide until it is reduced to the lowest denomination. 

S17. If a man travel 117m. 7fur. 20rd. in 30 days, how 

far will he travel in 1 day ? 
28. If 84 loads of hay weigh 201 Tons 4cwt, 2qr. Olb.^ 

what will 1 load weigh ? 
2i9» When 72 ladies require 567yd. Oqr. Ona. for their 

dresses, how many yards will be necessary for 1 lady ? 
80« When 132 sailors require 470yd. Iqr. of cloth to 

make their garments, how many yards will be necessary 

for 1 sailor r 

81. If $62 will buy 10951b. 14oz. 6dr. of beef, how 
much may be obtained for $ I ? 

82. Paid £280. 5s. OJd. for 97 tons of lead ; what did 
it cost per ton ? 

83. If a man travel 662m. 4fur. 28rd. 3yd. 2ft. 2in. in 38 
days, how far will he travel in 1 day ? 

84. When 98 acres produce 2739bu. Ipk. 5qt. of 
erain, what will 1 acre produce ? 

95. A tailor made 48 garments from 378 yards of cloth ; 

what quantity would it take to make 1 garment } 
36. When 19 tons of iron will purchase 262A. 3R. 37p. 

2oyd. 1(1. 40in. of land, how much may be obtained for 

1 ton ? 
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Section 18. 



BILLS. 



Mr. William Greenleaf, 



HaverhUl, March 19, 1842. 



86 Shovels, 
90 Spades, 
18 Ploughs, 
23 Handsaws, 
14 Hammers, 
12 Millsaws, 
46 Gwt. Iron, 

Receiyed pajment. 



Bought of Moses Atwood, 
at 9 0.50. 



cc 
« 

M 
Cff 
M 



86. 

11.00. 

3.50. 

62. 
12.12. 
12.00. 



9 1105.02. 



BCoses Atwood. 



Mr. Amos Dow, 



Lowell, June 5, 1842. 
Bought of Lord & Greenleaf. 



<« 



37 Chests Green Tea, 

42 *' Black do. 

43 Casks Wine, 
12 Crates Liverpool Ware, ** 
19 bis. Genessee Flour, ** 
23 bu. Rye, 



cc 



ffC 



$ 23,75. 

17.60. 

99.00. 

175.00. 

7.00. 

1.52. 



Received pajment. 



9 8138.71< 



I,4(Nrd & Greenleaf, 

by James Clark. 
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Baltimore, July 19, 1842. 
Mr. John Kimball, 

Bought of Simon Grej, 

14 oz. Gum Camphor, at 9 0.63. 

12 " Laudanum, *' .88. 

23 *' Gum Elastic, " .02. 

16 " Emetic Tartar, " 1.27. 

17 " Cantharides, " 2.25. 



Received payment. 



•92.2L 

Simon Grey, 

by Enoch Osgood. 



New York, May 20, 1842. 
Dr. John Smith, 

Bought of Somes & Gridley, 
82 galls. Temperance Wine, at $ .75. 
89 " Port, do. " .92. 

24 pair Silk Gloves, '< .50. 

"Tl55.3a 
Received payment. 

Somes & Gridley. 



' Newburyport, March 7, 1842. 
Mr. Levi Webster, 

Bought of James Frankland, 

6 lbs. Chocolate, at 9.18. 

12 " Flour, " .20. 

6 pair Shoes, " 1.80. 

30 lbs. Candles, " .26. 

n>22.08. 
Received payment, 

James Frankland. 
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Salem, Maj 13, 1842. 
Mr. Noah Webster, 

Bought of Ayer, Fitts, & Co. 

80 pair Hose, at • 1.20. 

17 " Boots, " 3.00. 

19 " Shoes, " 1.08. 

23 " Gloves, " .75. 

• 184.77. 
Received pajment, 

Ayer, Fitts, & Co. 

by William Summers. 



Baltimore, June 30, 1842. 
Mr. Samuel Osgood, 

Bought of Stephen Barnwell, 

27 Young Readers, , at • .20. 

10 Greek Lexicons, ' " 3.90. 

7 Ainsworth's Dictionaries, '' 4.75. 

19 Folio Bible?, '* 2.93 

20 Testaments, " .37. 

• 140.72. 
Received payment, 

Stephen Barnwell. 



Philadelphia, August 1, 1842. 
Mr. Elias Smith, 

Bought of Timothy Eaton, 

49 yds. Calico, at • .30. 

46 •• Irish Linen, " 2.56. 

140 ps. Nankin, " 2.91. 

169 yds. Pongee Silk, " 2.00. 

153 " Blue do. •* 1.37. 



Received payment, 
o 



8 1087.47. 
Timothy Eaton. 
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London, June 19, 18^. 

Mr. Edward Snow of Lowell, U. S. 

Bought of Smith, Davis, & Co. 

241 yds. Red Broadcloth, at 16s. 4d. 

412 " Blue do. " 8s. 9d. 

610 " White do. " 13s. S^d. 

424 " Green do. *< 14s. 6|d. 

169 " Black Velvet, " 128. S^d. 

849 *' Black Kerseymere, <* 17s. 6^. 

648 " Carpet, " 14s. 9| d. 

jC 1919. 18b. 9fl. 
Received payment. 

Smith, Davis, &. Co. 

by Thomas Vance. 



Section 19. 

FRAC TIONS. 

BfENTAL OPERATIONS. 



The pupil must carefully commit all the definitions on 
page 77, before he commences mental operations. 

1* If an apple be divided into two equal parts, one of 
those parts is called a half, and is written thus, j-. 

^» If an apple be divided into three equal parts, one of 
those parts is called a third, and is written thus, -J-. 

8* Two of those parts are called two thirds, and are writ- 
ten thus, §. 

4. If an orange is divided into four equal parts, one of 
those parts is called a quarter, and is written thus, J-. 
Two of those parts are called two fourths, and are writ- 
ten thus, f, or thus, j-. 

5. Three of those parts are called three quarters, and 
are written thus, f . 

6. One is what part of two ? Ans. j^. 

7. One is what part of three ? Ans. 4. 
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8. One 18 what part of four ? Ans. ^. What part of 6 ? 

9. Two 18 what part of 3 ? A118. *. 

10. What part of 5 is 2 ? Is 3 ? Is 4 ? Is 6 ? Is 7 ? 

11. Whfllt part of 7 is 2 ? Is 3 ? Is 5 ? Is 6 ? 

12. What paK of 11 is 4? Is 5 ? Is 6 ? Is 7 ? 

13. What part of 19 is 5 ? Is 11 ? Is 13 ? Is 17 ? 
14* When com is 7 shillings a bushel, what part of a 

bushel could you buy for Is. ? For 2s. ? For 5e. ? 

15. When flour is 8 9 per barrel, what part of a barrel 
could be bought for • 2 ? For 8 3 ? For • 7 ? 

16. If ^ of a barrel of flour cost • 2, what will i cost ? 
What will f? What Willi? What will * ? 

17. If ^ of a cwt. of sugar cost 9 14, what will f cost ? 

18. What will f cost ? ^ ? ^ ? ^ ? f ? f ? 

19. If -^ of a pound of tea cost 35 cents, what will -^ 

cost? A? A? A? A? «? 

20. If ^ of a yard of cloth cost 30 cents, what will ^ 
cost ? What wUl A cost ? ^ ? ^} ^? ^ ? |J ? 

21. If I of an acre cost $ 28, what will i cost ? What 
will an acre cost ? 

22. If f of a share in t railroad be worth 8 36, what is 
•f worth ? What is the value of a whole share ? 

28. When ^ o£ u share in a factory cost 8 60, what is 
the value of ^ ? What is the value of a whole share ? 

24. Gave 821 for f of a yard of broadcloth, what cost 
^ of a yard ? What cost a yard ? 

25. Webster paid 88 for f of a chest of tea ; what would 
•^ of a chest cost ? What would j- of a ^ cost ? What 
^ of a ^ cost ? 

26. When -^ of a ton of iron is sold for 8 32 ; what is 
the cost of ^? Of i of t1|- ? Of i of ^V ? 

27. Peter Jones paid 8 16 for -^ of an ox ; what cost 
-J^ of the ox, and what did Richard Martin pay for i of 
a T^p ? What did S. Ayer pay for a j[- of a -j^y ? 

28. Paid John Atwood 8 128 for f of his farm ; what is 
the value of ^, and what must J. Kimball pay for j- of a 
^ ? What is the value of the whole farm ? 

29. D. Webster bought f of a saw mill, for which he 
paid 8 300. What was the value of the whole mill ? 
What is the value of f of the mill ? Of ^ of | ? Of ^ 
of i of I ? 

BO. 15 is f of what number ? Is f ? Is f ? Is ^ ? 
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SI. 21 iflf of what number? I« | ? ^^^\ ^t^\ 
Sa. 30isAof^*^atnumbcr? Is f ? r t^ H A ? 

83. 14 b^ of what number? Is J ? I« fr ^ \^i[ 

84. 12 is ^ of what number? Is T?r ? ff/^ i*\i s 

35. 18 is X of what number ? I« A J l" * ^ ,.. ? * 

36. Samuel Page sold a pair of oxen for $48, which wa« 
ft of their cost. What did he lose ? . ^ . . , 

37. Bought a horse for • 72, which was f of his r«al 
▼alue ; what did I gain ? 

38. 72 is f of what number ? ^ ^ o^ u-u 

39. Sold a quantity of depreciated monej for fSl, which 
was A of its nominal value ; what was the sum sold ? 

40. Having improved a chaise 16 years, it was sold for 
f 25, which was only ^ of what it cost. What was the 

original price ? , « . ^ j 

41. A Loafer shot at a flock of pigeons on a tree, and 
killed 24, which was f of the number. How many 
pigeons mil remain on the tree ? 



Section 90. 

VULGAR FRACTIONS. 

Fractions are parts of an integer. 

Vulgar Fractions are expressed by two terms, called 
the Numerator and Denominator ; the' former above, and 
the latter below a line. 

an«»a • SNumeiator J— 
* ""» 9 } Denominator 1 !• 

The Denominator shows into how many parts the inte- 
ger, or whole number, is divided. 

The Numerator shows how many of those parts are 

taken. 

1. A proper fraction is one whose numerator is less than 
the denominator , as f . 

2. An improper fraction is one whose numerator exceeds, 
or is equal to, the denominator ; as |^ or f . 

3. A simple fraction has a numerator and denominator 
only ; asi, y. 



SaCT.Sa] VULGAR FRACTIONS. 77 

4. A compound fraction is a fraction of a fraction, con- 
nected by the word of; as j^ of f of f of J. 
5* A mixed number is an integer with a fraction ; as 

6* A compound mixed fraction is one whose numerator or 
denominator, or both, is a mixed number ; as IL or ^ 

7. The greatest common measure of two or more num- 
bers is the largest number, that will divide them without 
a remainder. 

8. The least common multiple of two or more numbers is 
the least number, that may be divided by them without 
a remainder. 

0. A fraction is in its lowest terms, when no number but 
a unit will measure both its terms. 

lO. A prime number is that which can be measured only 
by itself or a unit ; as 7, 11, and 19. 

11« A perfect number is equal to the sum of all its ali- 
quot parts ; as 6, 28, 496, &c. 

\%* A fraction is equal to the number of times the nu- 
merator will contain the denominator. 

13« The value of a fraction depends on the proportion, 
which the numerator bears to the denominator. 

I. To find the greatest common measure of two or more 
numbers ; that is, to find the greatest number that will 
divide two or more numbers. 

1« What is the common measure of 84 and 132 ; that is, 
what is the largest number, that will divide both of these 
numbers without a remainder ? ' Ans. 12. 

o .X t o*"^™"* As.l2 will divide 36, it is ev- 

8 4)13 2(1 jj^^^ it ^11 also divide 48, 

Q4 which is equal to 12 + 36. It 

4 8) 8 4 (1 will also divide 84 ; because 

48 84 is equal to 36 + 48 ; for, as 

36)48(1 12 will divide^ each of these 

36 numbers, it is evident it will 

■ 2 o\ 3 A /3 divide their sum. For the same 

36 rea^son, it will also divide 132, 

which is equal to 84-|-48. We 

therefore find, that 12 is the largest number, that will di- 

G* 
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ride 48 and 1S2 without a remainder. It is, therefore, its 
greatest common measure. Hence the following 

RULE. 

Divide the greater number hy the leesy and if there he a 
remainder y divide the last divisor hy it^ and so continue di- 
viding the last divisor hy the last remainder^ urUU nothing 
remains J and the last divisor is the greatest common meas- 
ure. 

If titer e he more than two numbers^ find the greatest com" 
man measure of two of them^ and then of that common 
measure and the other numbers. If it should happen^ that 1 
is the common measure^ the numbers are prime to each other^ 
and are incommensurable. 

2« What is the greatest common measure of 85 and 95} 

Ans. 5. 
3* What is the greatest common measure of 72 and 

168 ? Ans. 24. 

4* What is the greatest common measure of 119 and 

131 ? Ans. 1. 

5* What is the largest number that will divide 324 and 

586 ? Ans. 2. 

6. What is the largest number that will divide 582 and 

684 ? ' Ans. 6. 

7« What is the greatest common measure of 32 and 172 ? 

Ans. 4. 
8. What is the largest number that will divide 84 and 

1728 ? Ans. 12. 

9* What is the greatest colnmon measure of 16, 20, and 

26 ? Ans. 2. 

ID* What is the greatest common measure of 12, 18, 24, 

and 30 ? Ans. 6. 

II. To reduce fractions to their lowest terms. 

NoTx. A fraction b Baid to be in its lowest terms, when no num* 
ber but a unit will divide its numerator and denominator. 

1. Reduce il^.to its lowest terms. 

4>FB&ATioR. y^Q find by the last Rule, that 5 is 

5 ) -^ = ^ Ans. the largest number, that will divide 

both the numerator and denominator 
of the fraction ; and having divided them both by it, we 
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find the result to be •}, and that i is equal to -fr is .evident 
from the fact, that the ratio of 5 to 15 is equal to the ra-< 
tio of 1 to 3. And, as the value of a fraction depends on 
the ratio, which the numerator bears to the denomina- 
tor, if their ratios are equal, the fractions are also equal. 
Q» e. d. Hence the following 

RULE. 

Divide the numerator and denondnaior hy any numher 
that mil divide them both toithout a remainder; and so con^ 
tinue until no number totU divide them but unity. Or^ du 
vide the numerator and denominator by the greatest common 
meaiure^ 

2>. Reduce ^ to its lowest terms* Ans. i. 

3. Reduce -^ to its lowest terms. Ans. f . 

4. Reduce ^f to its lowest terms. Ans. |^. 

5. Reduce -^^ to its lowest terms. Ans. §. 

6. Reduce ^|^ to its lowest terms. Ans. j-. 
7* Reduce ||f to its lowest terms. Ans. ^ff • 
8« Reduce -^^ to its lowest terms. Ans. ^. 

9. Reduce jjf j to its lowest terms. Ans. iff.i* 

10. What is the lowest expression of fff ? Ans. -^f . 

III. To reduce mixed numbers to improper fractions. 

MENTAL OPERATIONS. 

!• In 3 dollars how many halves ? How many thirds ? 
2. In 7 apples how many tenths ? How many twelfths ? 
3« In 8f dollars hoV many sevenths ? 
4* In 3^ oranges how many. fourths ? 
5. In 9^Y gallons how many elevenths ? 
6* In 7| quarts how many fifths of quarts ? 

opBBATiotf. We analyze this question by saying, us 

7 there are 5 fiflhs in one quart, there will 

5* be 5 times as many fiflhs as quarts ; there- 

"35 ibre, in seven quarts and three fiflhs, there 

3 will be 38 fifths, which should be expressed 

-AQ thus, ^. And this fraction, by definition 

— 2d, on page 76, is an improper fi*action. 

^ Hence the fi>llowing 
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RULE. 

Multiply the whole number hy the denominator ofiheJrcu> 
tiony and to the product add the numerator ^ and plau their 
sum over the denominator of the fraction, 

7* Reduce 8^ to an improper fraction. Ans. ff . 

8. Reduce 15-^ to an improper fraction. Ans. ^^. 

9. In ld{- how many ninths ? ^ Ans. -i^. 

10. In IGl-j'iY how many one hundred and seventeenths ? 

11* Change 43|ff ^^ ^° improper fraction. Ans. yjy , 
1^ What improper fraction wUl express 27-^ ? 

Ans. ^. 
18. Change lIlTir ^^ ^^ improper fraction ? 

Ans. -4fp. 

lY. To change improper fractions to integers or whole 
numbers. 

AfEItTAL OPERATIONS. 

!• How many dollars in 4 halves ? In 5 halves ? In 6 
halves ? In 7 halves ? In 12 halves ? In 19 halves ? 
2. How many dollars in 5 quarters ? In 9 quarters ? 
3* How many dollars in 10 eighths ? In 20 eighths ? 

FOR THE SLATE. 

4. How manj^ dollars in H dollars ? Ans. 2^. 

opBRAnoN. This question may be analyzed by say- 

1 6) 3 7 (2^ ing, as 16 sixteenths make one dollar, 

3 2 there will be as many dollars in 37 six- 

'~5 teenths as 37 contains 16, which is 2fy 

times, = 9 2^^. This answer is called 

a mixed number by definition 5th, page 77. Hence we 

see the propriety of the following 

RUL1B. 

Divide the numerator by the denominaior^ and if there 
he a remainder^ place ii over the denominator at the right 
hand of the integer, 

6» Change \^^ to a mixed number. Ans. 10^. 
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6* Change VtV to a mixed number. Ans. lO^fr* 

7. Change ^^ to a mixed otfmber. Ans. 1 ff|. . 

8. Reduce MJO^ to a nixed numbei^* Ans. 142|. 
9* Reduce |^ to a whole number. Ans. 1. 
lO* Change -^^ to a whole sfumber. - Ans. 567. 

11. What is the value of ^ ? Ans. 

12. What is the value of ^^ ? Ans. 
18. Change 125 to an impf oper fradUcMk. Ans. -^. 

-V, To change or reduce compound fractions to simj^ 
fractions. 

M£M*AI» OP£RATIOJffS. 

1* What part of an orange i^ a ^ of a half ? 
d« What part of an apple is a ^ of a half ? 
8. What part of a buskel is a ^ of a peck ? 
4* What part of a quart is a ^ of a pmt i 

rOB THE SLATE. « 

6. What is t of ^ ? Ans. f f . 

onRAxioH. This question inay be analyzed 

t X A = if A»*' ^7 »ay»n«» if A of an apple be 

divided into 5 equal parts, that 
one of these parts is ^ of an apple ; and, if -^ of ^^ be 
•^, it is evident, th«^ 1 of ^ ^'^^ ^ "^ times as much. 7 
times ^ is ^ ; and, if i of ^ he -^^ ^ of -^ will be 4 
times as much. 4 times -^ b ff . 
We therefore induce the following 

RtJLB. 

Change mixed numbers and whole numbers^ if there he 
anp^ to improper JraeHone ; then muUiplp aU the numera* 
tors together for a new numerator ^ and all the denominators 
together for a new den4>minaior ; the fraction shoM then 
he reduced to its lowest terms, 

e. What is f of t of f ? 

OFSRATIOH. 

f XtXf = ^ = «Aa«. 
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7. WhatMjof Aof7? 

OPSRATIOV. 

8. What is } of A of f of f ? Ans. ^/^ = ^jf. 
O. Change -(f of ^ of } of ^ of 7 to a simple fraction. 

Ana. ^VifV. 

NoTx ] . If there be nnmben in the nmneraton and denominaton, 
that be aUke, an eqnal nnmber of the aame Taloe may be eancelUd. 

10. Reduce f of f of -f of -^ to a simple fraction. 

STATKMBirT. CAHCXLLXD. 

8X4X5X 7 SX^XfiX '" ^^ a^ 
4X6X7XH ^XfiXOfXll 11 

In performing this question, we perceive that there is a 
4 and 5 and 7 amons the numerators, and also the same 
numbers among the denominators ; these we cancel before 
we commence the operation. 

11. Required the value of f of -^ of ff of ^ of 5|. 

STATBHXITT. 

3X 4 X11X17X23 
6X11X17X23X 4 ~ 

CAirCXLLXD. 

3X 4 XiiX0Xfi0 3/ 

5xiixaxiiix4 ~5^^^ 

12. Reduce ^ of f of ^ of | of f to a simple firaction. 

tTATBMBITT. CARCXLLSD. 

1X8 X9X5X3 1X0X0X^X3 3, 
6X9X11X8X7 ^X0X11X0X7 77 

18, Reduce f of ^ of { of ^ of 4^ to a simple fraction. 

Ans. If. 

NoTX 3. When there ate any two nnmben, one in the numeratora 
ftnd the other in the denominatora, which may be divided by a nom- 
ber without a remainder^ the quotients arising firom'aach division 
may be used in the operation of the question instead of the original 
numbers. 

14* Reduce \^ of { of ^j to a simple fraction. 
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STATBMBRT. CAVCSLLXD. 

5 
15X8X 7 iitX$X 7 ^85 

16X9X11 i0X0Xll 66 

2 3 



Ans. 



In performing this question, we find that the 15 among 
the numerators and the 9 among the denominators may be 
divided by 3, and that the quotients will be 5 and 3. We 
write the 5 above the 15, and the 3 hehw the 9. We also 
find an 8 among the numerators, and a 16 among the de- 
nominators, which may be divided by 8, and that the quo- 
tients will be 1 and 2. We write the 1 over the 8, and 
the 2 under the 16. We then multiply the 5, and 1, and 
7 together fb» a new numerator, and the 2, and 3, and 11 
together for a new denominator. That the result will be 
the same by this process as by the other, is evident from 
the fact/ that the multiples of any number have the same 
ratio to each other, as the numbers themselves. 

This cancelling principle, when well understood, will 
often facilitate the operations of many questions, when 
the divisors and dividends ^ave a common denominator* 

15. Reduce A of ff of j^ of 9f to a whole number. 

STATKMSHT. CAHCSLLXO. 

3 ii 

8X22X15X77 gXJfegXl^gXaft 3 
11X35X22X8 ~JfJfXJ«5x«X$~l~ 

16. Divide the continued product of 18, 24, 27, and 30, 
by the continued product of 20, 21, 9, and 10. 

STATKMXirT. CANCELLED. 

2 6 9 3 
18X24X27X3O _ JfgXJ8jlfXj8yXg0 324 
20X21 X 9 XIO mXiiX P Xi0~ 35 —^^^^ 

5 7 11 

17. Divide the continued product of 20, 19, 18, 17, 16, 
15, 14, 13, 12, and 11, by the continued product of 10, 
9, 8, 7, 6, 5, 4, 3, 2, and 1. 
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2 2 i t i ft 

i0x $x»x7tx$xfix4x0xftxi~ 

111111 184756 Ans. 

Novx. la this anefltion the product of the qnotients of 2, 3, 8, and 
9 is cancelled by the product of 4, 3j and 2 in the lower hne. Any 
numbers may be cancelled, when their product is equal to the pioduet 
of certain other numbers, as in the following question. 

18. Divide the continued product of 4, 9, 3, 8, and 326 
by the continued product 6, 6, 4, 6, and 11. 

STATEMXITT. CANCKLLXD. 

4X9X3X8X225 rfx0X)8x$X225 225 



6X6X4X6X 11 0X0XiiX0X 11 11 

20^ Ans. 

As the product of 4 times 9 in the upper line is equal 
to the product of 6 times 6 in the under line, they cancel 
each other ; and as the product of 3 times 8 in the upper 
line i9 equal to 4 times 6 in the under line, they cancel 
each other. 

Vl. To find the least common multiple c^ two or more 
numbers, that is, to find the least number, that may be 
divided by them without a remainder. 

RULB. 

Divide hy such a number j as wiU divide most of the giV' 
en numbers vnthout a remainder^ and set the several quo- 
tients with the several undivided numbers in a line benecUhj 
and so continue to divide, until no number, greater than 
unity, will divide two or more of them. Then multiply all 
the divisors, quotients, and undivided numbers together, and 
the product is the least common mtdUple, 

1. What is the least common multiple of 8, 4, 3, 6 ? 

It is evident, that 24 is a com- 
posite number, and that it is com- 
posed of the factors 2, 2, 3, and 
_______^ 2 ; and, therefore, it may be di- 

2 111 yided by any number, which is the 

2X2X3X2 = 24 Ans. 



2)8 


4 


8 


6 


2)4 


2 


3 


3 


3)2 


1 


3 


3 
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product of any two of them ; and, as the given numbers 
are either some one of these, or such a number as may 
be produced by the product of two or more of tbem, it is 
evident, therefore, that 24 may be divided by either of 
them without a remainder. Q. e. d. 

fL What b the least common multiple of 7, 14, 21, and 
15 ? Ans. 210. 

8. What is the least common multiple of 3, 4, 5, 6, 7, 
and 8 ? Ans. 840. 

4. What is the least number, that 10, 12, 16, 20, and 24 
will divide without a remainder ? Ans. 240. 

5. Five men start from the same place to go round a 
certain island. The first can go round it in 10 days ; 
the second in 12 days ; the third in 16 days ; the fourth 
in 18 days ; the fiflh in 20 days. In what time will 
they all meet at the place from which they started ? 

Ans. 720 days. 

VII. To reduce fractions to a common denominator ; 
jthat is, to change fractions to other fractions, all having 
^heir denominators alike, yet retaining the same value. 

1* Reduce |^ |, and { to a common denominator. 

First Method. 

opasAnoir. 

4 ) 468 4 x2x3= _24 coiAmon denominator. 

2 ) 162 4 6 x3=: 18 numerator for }=it* 

*f3X 6 4x5=20 numerator for |=§J. 

8 3x7=^21 numerator for |=fi. 

Having first obtained a common multiple of all the de- 
nominators of the given fra,ctions by the last rule, we as- 
sume this, as the common denominator required. This 
number (24) we divide by the denominators of the given 
fractions, 4, 6, and 8, and find th^ir quotients to be 6, 4, 
and 3, which we place under the 24 ; these numbers we 
multiply by the numerators, 3, 5, and 7, and find their 
products to be 18, 20, and 21, and these numbers are the 
numerators of the fractions required. 
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Second Method. 

OPBLLnOV. 

3 X 6 X 8 = 144 numerator for f = 44f . 
5 X 4 X 8 = 160 numerator for | = jf |. 
7x4x6=168 numerator for | = |||. 

4x6x8= 192 common denominator. 

NoTB. It will be perceived, that this method does not express the 
fractions in so low terms as the other. 

From the above illustration we deduce the following 

RULB. 

Let compound fractions he reduced to simple fractions, 
mixed numbers to improper fractions, and whole nundfers to 
improper fractions^ by writing a unit under them ; then 
find the ieast common multiple of all the denominators hy 
the last ruUy and it will he the denominator required. JDt* 
vide the common multiple hy each of the denominators^ and 
multiply the quotients hy the respective numerators of the 
fractions^ and their products vnll he the numerators required. 

Or, multiply each numerator into aU the denominators 
except its own for a new numerator ; and all the denominO' 
tors into each other for a common denominator. 

i^. Reduce } and f to a common denominator. 

Ans. A, il 
Ans. rt&, ^jj, T% 
Ans. if, A, « 
Ans. if, ^, a 
Ans. -fyjfi TTTT* iixfi tA 
Ans. ^, T?A, iJS. m 

Ans.«{*,A%.TWfiF.ty»F 
Ans.tt,f»,W 



3., Reduce {, •^, and H, 
4* Reduce f , ^^ and ^. 

5. Reduce ^, ^, and ^ 

6. Change \, ^, f , and ^. 

7. Change f , f, f , and J. 

8. Change},!, I, and ^. 

9. Reduce {, •^,-and 7f . 

10. Reduce f , ^, f i, and 5f Ans. ^, f f , ^, ^% 

11. Reduce i, f, f, f, |, and ^. Ans. if, J|, J}, J}, JJ, if 
la. Change |, J. i, i, *, and ^. Ans. i|, t|, if , A. aV. A 

13. Reduce f, |, and A- Ans. M. *». §* 

14. Change 7}, 6^, 7, and 8. Ans. %i, ^, \y , ^ 

15. Change },.4, 6, 7, and 9. Ans. }, ^, ^, y, ^ 
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VIII. To reduce fractions of a lower denomination to a 
higher. 

1* Reduce f of a farthing to the fraction of a pound. 

opnuLTioir. TlW -A-nS. 

i X i<ir. = ^ = |d. This question may be an- 

i^ X id. = xit^' alyzed thus ; since 4 far- 

so -^^ I08 ^lou ^jjj Y^ ^ j^g many pence as 

farthings ; therefore {- of |- of a farthing is ^ = ^ of a 
penny. Again, as 12 pence make a shilling, there will 
be -^ as many shillings as pence, therefore rb* <>^ i ^^ & 
penny is y^^ of a shilling. As 20 shillings make a pound, 
there will be ^ as many pounds as shillings, thererore -fy 
of fi^ of a shilling is s^Vv ^^ ^ pound. Q. e. d. 

The operation of this question may be abridged thus : 

OPBKAROlf. 

gX ^X igX 2Q— 2jgQ Ans. 
Hence the following 

RULB. 

Lei the given fraction he reduced to 'a conqjwimd one hy 
comparing it vfiih aU the denomnations hettoeen the given 
one and the one to which it it required to reduce it ; then 
reduce tT^is con^nmnd fraction to a simple one. 

^ Reduce f of a grain Troy to the fraction of a pound. 

4X1X1X1 1 . 

7 X 24 X 20 X 12 10080 ^* 

8. What piyrt of an ounce is ^ of a scruple ? 

XlXl 1 . 

= trr Ans. 



10 X ;* X 8 80 

4. What part of a ton is ^ of an ounce ? 

J<X1X1X1X1 _ 1 j^ 
6 X 16 X 28 X rf X 20 44800 
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5* What part of a inil^ is f of a rod ? 

gX 1 XI 1 
9X40X^~360^*- 

6* What part of 3 acres is f >f a square foot ? 

4x 1 X 1 xixi ^ 1 . 

9 X 272i X 40 X 4 X 3 294030 

7. What part of Shhds. is f of a quart ?^ 

^XIX 1 X I 1 I 

7X4X63X3** 1323^*^' 

8. What part of 8 yards iTquare, are 3 square yards ? 

■Abs. 4» 

9. Wha^ part of ^ of a solid foot is ^ of a yard solid ? 

Ans. {» 

YS,, To reduce fractions of a higher denomination to a 
lower. 

!• Reduce j^^ of il pound to the fraction of a farthing. 

Aqb. f|. 

We explain this question in the following manner, 

opBKATioir. ^ shillings are twen- 

iiW XV — Tf^TT — 7^' tieths of a pound, there 

V^ X -H^ = 1} == A^- will be 20 times as many 

A X t = Itqr. Ans. parts of a shilling in 

lAa of a pound, as 
there are parts of a pound ; therefore y^Vtr of a pound is 
equal to ^^ of ^ = yf ^ =Mr ^f * shilling. And as 
pence are twelfths of shillinga, thete will be twelve times 
as many parts of a penny in ^ of a shilling, as there are 
parts of a shilling ; therefore -^ of a shilling is equal to 
7^ of -1^ = ^} = ^ of a penny. Again, as farthings are 
fourths of a penny, there will be 4 times as many parts 
of a farthing in ^ of a penny, as there are parts of a 
penny ; therefore ^ of a penny are equal to ^ of f = 
If of a farthing. Q. e. d. 

The operation of this question may be facilitated by the 
following manner. 

OPIKATIOlff. 

.TiW X ¥ X ¥ X ♦ = Tm =4tq>-- An.. 
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Hence the following 

RULE. 

Lei the given numerator he multiplied by all the denom- 
inatians between it and the one to which it is to be reduced ; 
then place the product over this denominator^ and reduce the 
fraction to its lowest terms. 

ft* What part of a grain is ^^Vir ^^ ^ pound Troy ? 

8. Reduce ts^ of a furlong to th^ fraction of a foot, 
TTiW X V X ¥* = i%^ = l Ans. 

4« What part of a square foot is tt^ttt ^^ ^^ ^^^^ ^ 
. w*^XtXVXH^ = t«m = f Ans. 

5. IVhat part of a peck is -^ of a bushel ? Ans. f . 

6. What part of a pound is ^^ of a cwt. ? Ans. ^|. 

X. To find the value of a fraction in the known parts 
of the integer. 

BULB. 

Multiply the numerator by the next lower denomination of 
the integer y and divide the product by the denominator; if 
any thing remains^ multiply it by the next less denomination^ 
and divide as before^ and so continue.^ as far as may be re' 
quired ; and the several quotients will be the answer. 

1. What is the value of ^ of a pound ? Ans. 5b. lOd. 

OPBRATIOir. 
£. 8. d. 

10 

7 



24 )7 

5 10 

2. What b the value of {• af a cwt. ? 

Ans. 3qr. 31b. loz. 12|dr. 
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OPKRATIOH. 

Cwt. qr. lb. oz. dr. 

10 

7 



9)7 



3 3 1 12| 

8. What is the value of } of a yard ? Abs. 3qr. Ofna. 



OPERATIOK. 

Td. qr. na. 

10 

. 7 

9)7 
3 Of 

4* What is the value of f of an acre ? , 

Ans. IR. 26p. 155fl. 82fm. 

OPKRATIOV. 

A R. p. ft. Id. ■) 

10 
3^ 

7) 3 

1 28 155 e^ 

5* What is the value of f of a mile ? 

Ans. Ifur. 31rd. 1ft. lOin. 

OPKRATIOH. 

M* for. id. ft. In. 

10 
2 

9 )2 

1 31 1 10 j 

6. What is the value of ^ of an ell English ? • 

Ans. Iqr. li^a. 

OPKRATIOir. 



y^ 




3 



11) 3 

1 lA 
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7. What is the value of f of a hogshead of wine ? 

Ana. 18gaL Oqt. Opt. 

8. What is the ralue of -^ of a year ? 

Ans. 232da. lOh. 21m. 49^BiBc. 

XI. To reduce any mixed quantity of weights, meas- 
ures, Sic. to the fractions of the integer. \ 

!• What part of a pound is 3s. 6d. ?. 

opxa^Tiov. To perform this question, 

3s. 6d. = 42d. v® reduce the 3s. 6d. to pence, 

oQg 240d ^^ ^ '^^' ** ^^^^S *^® lowest denomina- 
tion in the question, and we 
make them the numerator of the fraction. We then re- 
duce the one pound to pence, and make them the denom- 
inator of the fraction. . This fraction we reduce to its low- 
est terms, and we have the answer required ; wherefore 
the following 

RULB. 

Reduce the given number to the lotoest denomination it 
contains for a numerator^ and reduce the integers to the 
same denomination^ for the denominator of the fraction 
required, 

^ Reduce 48. 8d. to the fraction of a pound. 

OPSBATIOir. 

4i.8d.= 56d._ ^. 
208. =240d."*^^' 

8. What part of a ton is 4cwt. 3qr. 121b. ? 

OPKRATIOir. 

4cwt. 3qr. 12lb. = 5441b. _ j, . 
20cwt. = «45ib; "" ^ ^^°^ 

4. What part of 2m. 3fur. 20rd. is 2fur. 30rd. I . 

OPXRATIOH. 

2fur. 30rd. = llOrd. _ j, . 
2m. 3fur. 20rd. = 780rd. "" " ^"^ 

5. What part of 2A. 2R. 32p. is 3R. 24p. ? 



u 

•* 



I 
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OFXKATIOV. 

aR. 24p. = 144p. _ 
2A. 2R. ^p. = 432p. " * ^^' 

6. What part of a hogshead of wine is 18gal. 2qt. ? 

Ans. -^^. 

7. What part of 30 days are 8 days 17h. 20m. ? 

Ans. lii. 

8. From a piece of cloth, containing I3yd. Oqr. 2na. 
there were taken 5yd. 2qr. 2na. What part of the whole 
piece was taken ? Ans. f. 



Section 91. 

ADDITION OF VULGAR FRACTIONS. 

I. To add fractions, that have a common denominator. 

BULB. 

Write the sum of the numerators over the common de» 
nominator. 

!• Add }, f , f , ^, and f together. 

OPKRATIOir. 

l+2 + 4 + 6 + 6 = 4^=:2f Ans. 

d. Add ^, ^, ^, ^, ^, and |f together. Ans. Sff . 
8. Add -^, ^, 1^, ^, and -^ together. Ans. 2^. 

4. Add ^1 A» a* an«l H together. Ans. 23^. 

5. Add ^j, ^f , jf , and ^ together. Ans. 2^f 

6. Add -fif , -f^, and ^ together. Ans. If^f 

7. Add ^f , ^f(, and y|fy together. Ans. l^^f 

II. To add fractions that have not a common denomi- 
nator. 

BULB. 

Reduce mixed numbers to improper fractions^ and com^ 
pound fractions to simple fractions ; then reduce all the 
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fractions to a common denominator ; and the nun of their 
numerators^ toriiten over the common denominator^ toiU he 
the answer required, 

!• What is the sum of f » {» and -^ ? 

OPX&AVIOV. 

2)6 8 12 2xdX2x2=c24^oiiiinoDdeBOiluiiat«if 
3)3 4 6 6 



2)1 4 2 8 

12 1 12 



4X5=20 

3X3= 9 

2X7=£4 

43 



24 

= l^Aas. 

^ What is the sum of f , i^, and if ? Ans. 2^. 

Sk What is the sum of ^, i}, and ^ i Ans. 1^^. 

4. What is the sum of ^, and ff ? Ans. 1^. 

5. What is the sum of }, |, f , and ^ ? Ans. 23^. 
6* Add I, A, a, and ^ together. Ans. Ifff « 

7. Add If, f ^, and |^ together. Ans. lUii' 

8. Add A, tf , ^, and A\r together. Ans. 2fK- 

9. Add ^, f , 1^ t, f , f , and i together. Ans. 5jf^. 

10. Add t, A» »» «. «, «. and H togtflMlr. 

Ans.artm- 

11. Add f of I to I of |. Anff. l^f . 

li^ Add } of I to i^ of i. Ans. l|f 

18. Add i of I to t of A- Ans. ^^W,. 

14. Add f of f of I to I of f of ^. Ans. ^• 

15. Add i of ^^ of i^ to i of f . Ans. ^. 

16. Add 3f to 4ii. Ans. 8^. 

17. Add 4| to 5f . Ans. IC^f. 

18. Add 17| to 18|^. Ans. 36f 

NoTX 1 . If the quantities ard mixed nnmbera, the better way iu to 
add the fractional parts separately, and then to add their sum to the 
amount of the whole numbers. v 

NoTX 2. If there be but two fractions to add, and their numera- 
tors are a unit, tiwir sum may be found by writing the sum of the 
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denominaton oyer their product ; thus, if it were required to find the 
sum of } and >, we should add ihe 3 and 7 together for a numerator, 

and multiply liiem together for a denominator, and the fraction would 
beU. 

19. Add i to i, I to i, itoi,i to i, iioi. 

ao. AdditoTir»*to4,|toi,itOTV54tOTV,itof 

ai. Add i to 1. 1 to A» * to i, i to A» 4 to i, tV to A- 



Seetioii 99« 

SUBTRACTION OF VULGAR FRACTIONS. 

I. To subtract firactionSy that have a common denom- 
inator. 

RULS. 

Suhtraei the less numerator from the greater ^ and under 
the remainder write the common denominator^ and reduce 
the fraction if neceesary* 

QFKKATIOV. 

1. From J take f 7—2 = 6, f Ana. 

2. From ^ take ^ Ans. ^. 

3. From \i take ^. *> Ana. ^. 

4. From |f take ^. Ans. ff . 

5. From ^ take ^. Ans. +ff . 

6. From ^^ take ,4,%. Ans. fff 

7. From ^ take ^. Ans. -^ 

8. From ^ take t^^. Ans. f. 

II. To subtract fractions whose denominators are unlike. 

BULK, 

'Reduce the fractions to a common denominator^ as in Ad* 
dition of fractions ; then write the difference of the nu* 
merators over the common denominator^ ^ 
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9. From -ff take ^. Ans. |^. 

OFSRATlOir. 

4)16 12 4x4x3 = 48 common deno minator, 
"4 3 



16 
12 



3x 13=39 
4X 7 = 28 
IJ 
48 Ans. 

lO. From 9| take 5^^. Ans. 3}f 

OPSBATIOV. 

n = ¥,^ = «- 

4) 8 12 4x2x3 = 24 comm on deno minator. 
"2 3 



8 
12 



3X79=237 
2X71 = 142 

95 

24 



11. From { of 12| take f of 9^. 



= 3}fAns. 
Ans. f{. 



OPSBATIOH. 



12t = iiJt,9A=-y^ 

^^-^» 6)48 6 

8 1 


6X8X1= 


4 8 common denominator. 


48 
6 


1 x231=231 
8><: 23 = 184 


47 


4 8 Ans. 


li^ From -fV take ^. 
18. From i) take ^. 

14. From ^ take i^. 

15. From ^ take ^V* 

16. From t^ take •^. 

17. From ^ take ^ 

18. From ^^ take ^ 

19. From ^ take rA, 


Ans. •^^. 
Ans. fi. 

Ans. ^. 

Ans. -^'y. 

Ans. ^. 

Ans. i|#j. 

J. Ans. T^fv. 
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20. From f of A take i of f. Am. ^. 

^1. From i of <^ take ^ of ^. Ans. ^f^. 

29. From 7^ take ^. Ans. 3^^^. 

J28. From 8f take 5f . Ans. 2ff . 

)M. From 9^ take 3^^. Ans. 5f . 

^5. From 10| take lO^V- -A^s. ^. 

III. To subtract a proper or mixed fraction from a 
whoie oualber. 

^e. From 16 take 1^. Ans. 14}. 

opnATioK. To subtract the ^ in this example, 1 

From 1 6 most be borrowed from the 6 in the 

Take %i minuend, and reduced to fourths, (f), 
J ^ and the i must be taken from them ; ^ 
" from J leaves }. To pay for the 1, 
which was borrowed, 1 must be added to the 1 in the sub- 
trahend, 1 4" 1 = 3 ; And 2 taken from 16 leaves 14, and 
the }, placed at the right band of it, gives the aiiswep I4f . 
The same result will be obtained, if we adopt the following 

RULE. '^ 

Suhtraet the numerator from the denomiruUar of the frat' 
tioTiy and under the remainder write the denominator^ and 
carry one to the subtrahend to he subtracted from the min' 
uend. 

OPSBATIOV. 

27. 28. 29. 

From 16 19 13 

Take ^ _3£ 9^; 

lit i5f m 

If it be required to subtract one mixed number from 
another mixed number, the following method may be 
adopted. 

32. From 9f take 3f. Ans. 5}|. 

opiftATioxr. In this question, we 

Minuend 9^ = 9^ multiply the 2 and the 7, 

Subtrahend 3f=:3U the numerator and de- 

■ffoT A nominator of the fraction 

^^ in the minuend by 6, the 



ao. 


81. 


14 


17 


B. 


m 


6f 


lOA 
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deDominator of the fraction in the subtrahend, and we 
have a new fraction ^^, which we write at the right hand 
of the other 9» thns, 9|^. We thea multiply the numera- 
tor and denominator of the subtrahend by 7, the denomi- 
nator of the minuend, and we have another new traction, 
f I, which we place at the right hand of the other 3, 
thus, S^. It will now be perceived, that we have 
x^hanged the fractions 9f and 3f to other fractions 
of the same value, having a common denominator. We 
now subtract as in question 26th by adding 1 (^f ) to j^, 
which makes ^, and from this we subtract || ; thus, 
^ — Si = a» we then carry the 1 we borrowed to the 3, 
1 -|- 3= 4, which we take from 9, and find 5 remaining. 
The answer therefore is 5§^. 





38. 


84. 


85. 


' 36. 


87. 


From 


l^ 


16A 


19f 


97i 


87H 


Takfl 


H 


6f 


16f 


ISA 


19f 




2H 


lOff 


an 


78M 


67tJ 




88. 


3», 


40. 


41. 


43. 


From 


19* 


15f 


9iV 


71iV 


61-VL 


Take 


7A 


8i 


m 


1»A 


15A 



43. From a hhd. of wine there le^ed out 12f gallonfl, 
how much remained ? Ans. 50f . 

44. From 9 10, $2i was given to Benjamin, $3^^ to 
Lydia, $ 1 j. to Emily, and the remainder to Betsey ; 
what did she receive ? Ans. $ 3|. 

Note. If it be required to find the difference between two frae* 
tionsy whose numerators are a unit, the most ready way will be to 
write the diflforenoe of the denopdnators over their prodoet. 

45. What is the difference between ^ andl}- ? 

OPSRATIOir. 

7 — 3 = _4 
7X3=:21'^^' 

46. Take | from ^, nf from i, i from ^, f from ^. 

47. Take | from j-, i from f , J from ^, -J from {-. 

48. Take | from i, f from J, -j^r from |, -jif from J. 

I 
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MULTIPLICATION OF VULGAR FRACTIONS, 

I. To multiply a fraction bj a whole number, or a 
whole number bj a fraction. 

Multiply the numerator of the fraction by the whole 
number, and under the product write the denominator of 
the fraction. 

I. Multiply i by 15. 

oPKBATioH. This question may be an- 

^X'^= -^t^ = I^ Ans. alyzed as those in eom- 

pound fractions. 

^ Multiply ii by 83. 

OPSKATIOir. ' 

8. If a man receive f of a dollar for one day's labor, 
what will he receive for 21 days* labor ? Ans. $ 7 f. 
4* What cost 561bs. of chalk at f of a cent per lb. ? 

Ans. • 0.42. 
5. What cost 9961bs. of copperas at -^ of a cent per lb. ? 

Ans. 9 3.24. 
6* What cost 79 busheb of salt at f of a dollar per bush* 
el? Ans. 9 69 j^. 

T. Multiply 376 by ff. Ans. 243tV. 

8. Mjiiltiply if by 189. Ans. 166Jf 

9. Multiply 471 by yfy. « Ans. 8^ 

10. Multiply 671 by ^V- Ans. 23}f . 

II. Multiply m by 365. Ans. 352 ^^V- 
12. Multiply 867 by ^. Ans. 6^^ 

II. To multiply a mixed number by a whole number, or 
a whole number by a mixed number. 

Id. Multiply 4f by 7. Ans. 32^. 
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orKRATioa. In performing this question, we say 7 

4f times 3 fifths are 21 fifths, and 21 fifths 

7 are equal to 4-J. We write down the -J 

3 24 Ana. ^^^ cany the 4 to the product of 7 times 

4 = 32. Hence the following 

RULB. 

MuUiply the numerator of the mixed numher hy the whole 
numbery and divide the product hy the denominator of the 
fraction ; and^ as many times as it contains the denomino' 
iory so many units must be carried to the product of the in-- 
tegers. ijf, after division^ any thing remains^ let it he a 
numerator y and the divisor a denominator to a fraction to 
he affixed to the product. 

14. Multiply 9f by 5. Ans. 46}. 

15. Multiply 12f by 7. Ans. 88f 

16. Multiply 8f^ by 9. Ans. 80f 

17. Multiply ll by 10. Ans. 71|. 

18. Mukiply llf by 8. Ans. 94f . 

19. What cost 7-^lbs. of beef at 5 cents per pound ? 

Ans. 37-^. 
SO. What cost 23|fi^bs. flour at • 6 per barrel ? 

Ans. 8 141}. 

21. What cost 8|yds. cloth at #5 per yard ? 

Ans. 841}^ 

22. What cost 9 barrels of vinegar at 8 6} per barrel ? < 

Ans. 8 57f . 

23. What cost 12 cords of wood at 8 6.37j^ per cord ? 

Ans. 8 76.50. 
5^4• What cost llcwt. of sugar at 8 d| per cwt. ? 

Ans. 8 103}. 
25. What cost 4} bushels of rye at 8 1*75 per bushel ? 

Ans. 87.65}. 
fM. What cost 7 tons of hay at 8 11} per ton ? 

Ans. 883}. 

27. What cost 9 doz. of adzes at 8 10} per doz. ? 

Ans. 8 do}. 

28. What cost 5 tons of lumber at 8 3} per ton ? 

Ans. 8 15}. 

29. What cofiX 15cwt. of rice at 8 762} per cwt. ? 

Ans. 8114.37}. 



-> 
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80. What cost 40 tona of coal at # a37^ per ton ? 

^ Ans. $ 335.00. 

III. To multiply simple fractions. 

81. Multiply j. bj f . Ans. ^. 

OPS RATIO V. Thig question may be anal- 

^ X f = fi = -^ -^^^ yzed in the same manner as in 

compound fractionsi 
Hence the following 

RULB. 

Multiply the numerators together for a new numerator^ 
and the denominators together for a new denominator; then 
reduce the fraction to its lowest terms, 

82. Multiply J by ^. Ans. ^. 

OPXRATIOH. CJLVCBXa.XO« 



Lxl-=^-lAns Iv 1-1 Ans 

83. Multiply ^ by ^ Ans. ^ 

34. Multiply ^ by H. Ans. f 

85. Multiply a by ^. Ans. i. 

36. Multiply |f kj H- Ans. j[^- 

37. Multiply ^ by -j^ Ans. yf 7. 

38. Multiply ^ by ff . Ans. f 

39. What cost } of a bushel of com at f of a dollar per 
bushel ? Ans. f of a dollar. 

40« If a man travels -^ of a mile in an hour, how far 
would he travel in ^J- of an hour ? Ans. ^ of a mile. 

41. If a bushel of corn will - buy -^ of a bushel of salt, 
how much salt might be bought for f of a bushel of 
corn ? Ans. f^ of a bushel. 

NoTB. If there be mixed numbera in the question, they must be 
reduced to improper^ ftactiona, and compound fractions most be re- 
duced to simple fractions. 

42. Multiply 4| by 6}. 

OPKRATIOK. 
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43. Multiply 7^ by 8f . Ans. 60^^. 

44. Multiply 4 J by Of. Ans. 45^^. 

45. Multiply 1 If by 8f . Ans. 99^. 

46. Multiply 12^ by 11|. Ans. 147^. 

47. What cost 7^ cords of wood at 9 5f per cord ? 

Ans. $41f^. 

48. What cost 7f yds. of cloth at 9 3^ per yard ? 

Ans. 825f|. 

49. What cost 6f gallons molasses at 23f cents per gal« 
Ion ? Ans. 9 152^|. 

50. If a man travels 3| miles in one hour, how far will 
he travel in 9f hours ? Ans. 34^. 

51. What cost 361^ acres of land at $25f per acre ? 

Ans. 9 9167^}^. 

52. If ^ of f of a dollar buy one bushel of corn, what 
will I- of -^ of a bushel cost ? Ans. :^ of a dollar. 

53. How many square rods of land in a garden, which 
is 97-]f^ rods long, and 49f rods wide ? 

Ans. 4810-^^^ rods. 
54« If f of ^ t)f -^ of an acre of land cost one dollar, 
how much may be bought with f of 9 18 ? 

Ans. Iff acres. 

Note. The following questioiis are to exercise the foregoing rules. 

65. What are the contents of a field 7^^ rods in length 
and 18j^ rods in breadth ? Ans. 8A. 3R. 30^p. 

56. What are the contents of 10 boxes which are 7f feet 
long, l^ wide, and 1^ feet in height ? 

Ans. 169^ cubic feet. 

57. From rfj of an acre of land there were sold 20 poles 
and 200 square feet. What quantity remained ? 

Ans. 2R. Ip. 22fft. 

58. What cost f^ of an acre at $ 1.75 per square rod ? 

Ans. 8 236.92^. 

59. What cost A o^^ ^^^ ^^ ^ ^^ P^^ <^^^- ^ 

Ans. 949.73^. 

60. What is the continued product of the following num- 
bers 14f , 1 If, 5|, and lOj^ ? Ans. 9184. 

61. From ^^ of a cwt. of sugar there was sold f of* it; 
what is the value of the remainder at $0.12} per lb.? 

Ans. $3.57. 
1* 
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62. What cost 19f barrels of flour at $ 7f per barrel ? 

Ans. $ U^. 

63. What cost 13^ quintals offish at $3f per quintal? 

Ans. $51ff|.. 

64. I have two parcels of land, one containing 7-i^ acres, 
and the other 9-}^ acres. What is their value at 9 78| 
per acre ? Ans. 9 1380.70f . 

S5. From a quarter of beef weighing 175f lbs. I gave 
John Snow f of it ; f of the remainder I sold to John 
Cloon. What is the value of the remainder at 8f cents 
per lb. ? Ans. 9 2.04^. 

66» Alexander Green bought of John Fortune a box of 
sugar containing 475 lbs. for 9 30.00. He spld ^ of it at 
8 cents per lb., and } of the remainder at 10 cents per 
lb. What is the value of what still remains at 12^ cents 
per lb., and what does Green make on his bargain ? 

A ( Value of what remains 9 13. 19f . 
'^^^' I Green's bargain, 9 16.97f . 

67* What cost ^^ of an acre at 9 14f per acre ? 

Ans. ¥2.00. 

9B» D. Sanborn's garden is 23f rods long and 13f rods 
wide, and is surrounded by a good fence 7f feet high. 
Now if he shall make a walk around his garden within 
the fence 7^ feet wide, how much will remain for culti- 
vation ? Ans. lA. 3R. 7p. 85|f f^ft. 

69. On f of mj fibld, I plant corn ; on f of the remain- 
der I sow wheat ; potatoes are planted on f of what still 
remains, and I have left two small pieces, one of which 
is 3 rods square, and the other contains 3 square rods. 
How large is mj field ? Ans. lA. OR. 29p. 

TO. Multiply i of -^ of li by T«V o^H o^ if • Ans, ^. 



Section fML. 

DIVISION OF VULGAR FRACTIONS. 

I* To divide a fraction by a whole number. 

1* How many times will f contain 9 ? 

opmiATioN. To understand this question, 

^Xi = ^^ Ans. we will suppose ^ of an apple 
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were to be divided equally among 9 persons. Now, if 
we divide f of an apple into 9 equal parts, there would 
be 63 parts, and each person would receive ^ ; but there 
being ^, each man will receive 5 times ^ =:: ^ Ans* 
Hence we see the propriety of the following 

RULE. 

Multiply the whole mmlfer hy the denominator of the 
fraction^ and write the product under the numerator, 

2. Divide -^ by 12. Ans. i^. 

8. Divide ^ by 8. Ans. ^. 

4. Divide j- by 12. Ans. yj^. 

5« John Jones owns ^ of a share in a railroad valued at 
9117; this he bequeaths to his five children* Wtmt 
part of a share will each receive ? Ans. \. 

6. Divide ^ by 15. Ans. y|^. 

t. Divide ^ by 28. Ans. ^. 

8. James Page's estate is valued at $10,000, and he has 
given f of it to the Seamen's Society ; 4 of the remain- 
der he gave to his good minister ; and the remainder he 
divided equally among his 4 sons and 3 daughters. 
What sum will each of his children receive ? 

Ans. $ 680^. 

II. To divide a whole number by a fraction. 

9* How many times will 13 contain f ? Ans. 30|^. 

opBRAHQir. It is evident, that 13 

•J^ X i = ^ = 3*^ •^''' ^^^ contain |, as many 

times as there are sevenths 
in 13, which are 7 X I^ = 91 times. Again, if 13 con- 
tain 1 seventh 91 . times, it will contain 3 sevenths as 
many times as 91 will contain 3 = 30^ Ans. Hence the 
following 

RULE. 

Multiply Ae whole number hy the denomiwdor of the 
fraction^ and divide the product hy the numerator. 

10. Divide 18 by J. Ans. 20f . 

11. Divide 27 by IJ. An«.29A. 
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12. Divide 23 bj ^. Ang. 93. 

18. Divide 5 by i. Ans. 25. 

14* Divide 12 bj f . Ans. 16. 

15. Divide 16 by i. Ans. 32. 

16. Divide 100 by ^. Ans. 111^. 

17. I have 50 square yards of cloth, how many yards, { 
of a yard wide, will be sufficient to line it ? 

Ans. 83J yards. 

18. A. Poor can walk 3^ miles in 60 minutes ; Benja- 
min can walk ^ as fast as Poor. How long will it take 
Benjamin to walk the same distance ? 

Ans. 73^ minutes. 

III. To divide a mixed number by an integer. 

19. Divide 17f by 6. Ans. 2^. 

opBRATioii. We divide 17 by 6, and find it is con- 

6) 1 7f tained 2 times, which we write under the 

~24f ^"^9 ^^^ ^c have 5 remaining, which we 

multiply by 8, the denominator of the 

fraction ; and to the product we add the numerator, 3, 

and the amount is 43, this we write over- the product of 6, 

the divisor, multiplied by the denominator, 8, = 48. The 

rationale of the above question is the same as of those in 

Rule I. of this section. Hence the following 

RULE. 

Divide the integers as in whole numbers^ and if any thing 
remains^ multiply it by the denominator of the fraction^ 
and to the product add the numerator of the fraction, and 
write it over the product of the divisor^ multiplied by the 
denominator, 

ao. Divide 17| by 7. Ans. 2Jf 

21. Divide 18f by 8. Ans. 2^1 

aa. Divide 27^ by 9. Ans. 3,^^ 

28. Divide 31tV by 11. Anf . 2AV 

24. Divide 78^ by 12. AAs. 6^ 

25. Divide 189^ by 4. Ans. 47Jg 

26. Divide 107^ by 3. Ans. 35ff 
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27. Dtride $ 17f among 7 men. Ans. 92|^. 

128. Divide f 106J^ among 8 boys. Ans. $ ld|^. 

29. What is the value of ft of a dollar ? 

Ahs. 9 0.344f . 
80* Divide $ 107^ among 4 boys and 3 gtrls^ and give 
the girls twice as much as the boys. 

Ans. boy's share 9 10^. Girrs share $ 21f|. 
31« If 9 14 will purchase ^ of a Ion (^ copperas,' what 
quantity will 9 1 purchase ? Ans. Icwt. Oqr. 241bs. 

IV* To divide one fraction by another. 

BSl. Divide | by f Ans. 1^. 

opBRATioM. To understand the ra- 

|^Xf = f|- = lfi' Ans. tionale of this process, we 

find the two factors of f , 
which are ^ and j- ; for ^ multiplied by ^ are f , as is 
evident from a preceding rule. We now divide i by \, 
which, by case I. of this section, will be |- X |^ = ^* 
Again, we wish to divide -^ by ^. It is evident, that -^^ 
will contain ^ nine times as often, as it will a unit, and it 
contains a unit -^^ times, therefore it contains ^ nine times 
i^=f XA"==ff= Ifi 5Vns. In performing this ques- 
tion, it will be perceived, that the numerator of the divi- 
dend has been multiplied by the denominator of the di- 
visor, and the denominator of the dividend by the numera- 
tor of the divisor. Hence the following 

KUI.E. 

Invert ike divisor and proceed as in muhiplication. ff, 
however^ there he mixed numbers in the question^ they must 
he reduced to improper fractions^ and compound fractions 
must he reduced to simple fractions, 

83. Divide i by f 

OPBRATIOir. 

JXl = *| = lMAn«- 
a4. Divide 7| by 3f . 

OPERATION. 

85. Divide i by i. Ans. 3|. 
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^d« f by A- 

de A by |. 
<ie t by ^. 
ide 7f by 4 J. 
ide 3J by 7j; 
de Il^by5f. 
de 4f by If. 
de 116f by 14f. 
de 81| by 9^. 
vide J of J by I of f . 
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Ans. If. 

Ads. 2f . 

Ans. 63^. 

Ans. 4{. 

Ans. Iff. 

Ans. •^. 

Ans. 2^^. 

Ans. 2j^. 

Ans. 8ff . 

Ans. 8|ff . 

Ans. 18f . 



Section ftS. 

EXERCISES m VULGAR FRACTIONS. 

I. What are the contents of a board 9 inches long and 
7 inches wide ? * Ans. 63 square inches. - 

d. What, are the contents of a board 11 f inches long, and 
4^- inches wide ? Ans. 49-ff square inches. 

3. How many square rods in a garden, which is l8f 
rods in length and 9-^ rods wide ? Ans. 178^ rods. 

4. What cost 19f acres of land, at $ 17f per acre ? 

Ans. $350^. 

5. What cost 14;^ tons of coal at $ 7f per ton ? 

Ans. $lllf}. 

6. What cost 13^ tons of hay at ¥ 8f per ton ? 

Ans. • 120^. 

7. What cost 1|- bushels of com at 6 If per bushel ? 

Ans. 93f|; 

8. What is the value of ^ of a dollar ? Ans. f 0.56J-. 

9. What is the value of ff o^ & dollar ? Ans. f 0.2l|. 

10. What is the value of ^ of a dollar ? Ans. 9 0.25|. 

II. What is the value of f | of a dollar ? Ans. 9 0.51-^. 
12. Bought a cask of molasses, containing 87^ gallons ; 

f of it having leaked out, the remainder was sold at 27^ 
cents per gallon ; what was the sum received ? 

Ans. 9 i5.03ff . 
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18. Bought of L. Johnson 7f jds. of broadcloth, at $ SJ- 
per yard, and sold it at $4f per yard ; what was gained ? 

Ans. $3.68^. 

14. Bought a piece of land, that was 47-]^ rods in length, 
and 29^ in breadth ; and from this land, there was 
sold to Abijah At wood 5 square rods, and to Hazen 
Webster a piece that was & rods square ; how much 
remains unsold ? Ans. 1366ff square rods. 

15* Bought a tract of land that was 97 rods long and 
48f^ rods wide ; and from this I sold to John Ayer, a 
houselot,,18^ rods long, and 14|- rods wide ; and the 
remainder of mj purchase was sold to John Morse, at 
9 3.75 per square rod ; what sum shall I receive ? 

Ans. $ 16717.30^. 

16* What are the contents of a box 8 feet long, 5 feet 
wide, and 3 feet high ? Ans. 120 solid feet. 

17* What are the contents of 10 boxes, each of which is 
7f feet long, 4^ feet wide, and 3f feet high ? 

Ans. 1312^^7 feet. 

18* Polly Brown has 9 17.87^ ; half of this sum was 
given to the missionary society, and f of the remainder 
•he gave to the Bible society ; what sum has she left ? 

Ans. 9 3.57^ 

19* What number shall be taken from 12f , and the re- 
mainder multiplied by 10^ that the product shall be 50 ? 

Ans. S^ 



flO. What number must be multiplied by 7f , that the 

product may be 20 ? Ans. 2^. 

21. Bought of John Dow 9^ yards of cloth at 9 4.62J- 

per yard ; what was the whole cost ? Ans. 9 45.67-^. 
ftft. Bought of John Appleton 47^ gallons of molasses 

for 9 12.37 j ; what cost one gallon ? what cost 12|^ 

gallons ? Ans 9 3.33^^. 

23. When 9 15.S7| are paid for 12| bushels of wheat, 

what cost one bushel ? what cost 11 bushels ? 

Ans. 9 14.11J.. 
fU. When 919.18^ are paid for Sf cords of wood, 

what cost one cord ? what cost f of a cord ? 

Answer to the last, $2.13^^. 
Qf5. What are the contents of a box 8^ feet long, 3^ 

feet wide, and 2^ feet high ? Ans. 68ff ^ ^®e^- 



106 DECIMAL FRACTIOUS. [Sacx.iS. 



Section 36, 

DECIMAL FRACTIONS- 

A Dkcimal FRAfSTioH is that, whoie integer b always 
divided into 10, 100, 1000, &c. equal parts. Its denomi- 
nator is always an unit, with as many ciphers annexed, 
as there are places in the given decimal. Ther^ is, there- 
fore, no need of having the denominator expressed ; fer 
the value of the fraction is always known by placing a 
point before it, at the left hand, called the separatrix. 
Thus, .6 is tV, .37 is T^, .348 is ■^^. 

Ciphers annexed to the right hand of decimals do not 
increase their value ; for .4 or .40 or .400 are decimals 
having the same value, each being equal to -/^ or f ; but 
when ciphers are placed on the left hand of a decimal, 
they decrease the value in a tenfold proportion. Thus 
.4 is •^, or four tenths ; but .04 is y§^, or four huiii- 
dredths ; and .004 is yt^v> ^^ ^^^^ thousandths. The 
figure next the sepafatrix js reckoned so many tenth* ; 
the next at the right, so many hundredths; the third is ao 
many thousandths ; and a0 on, as may be seen by the fo]>- 
lowing 
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From this table it is evident, that in decimals, as well 
as in whole numbers, each figure takes its value by its 
distance from the place of units. 
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Note. If there be one figure in the decimal, it i« so maagr lentlii; 
if there be two figures, they express so many hundredths ; if tluure be 
three figures, they are so many thousandths, &o, 

NUMERATION OF DECIMAL FRACTIONS. 

Let the pupil write the following numbers. 

1* Three hundred seven, twenty-five hundredths. 

ft* Forty-seven, and seven tenths. 

3. Eighteen and five hundredths. 

4* Twenty-nine and three thousandths. 

&• Forty-nine ten thousandths. 

6* Eight and eight millionths. 

7* Seventy-five and nine tenths. 

8* Two thousand and two thousandths. 

9* Eighteen and eighteen thousandths. * 

lO. Five hundred five, and one thousand six millionths. 



Section 97. 

ADDITION OF DECIMALS. 

1. Add together 5.018; 171,16; 88.133; 1113.6; 
.06456, and 14.178. 

opnuLnoii. 

, 5.0 18 = FIt« and etghtem tbo— indtlis. 

171.16 ^ One luindnd Mvtaty-one, sbdeon hnndndths. 

8 8. 1 3 3 s= Eighty-eight, and oae hnndied thirtj«thfee tbonaaodths* 

111 3.6 z=z One tboasaad one hundred thirteen, and six tenthe. 

.00456 = Four hundred fiftj-aix hundred thousandths. 

1 4. 1 7 8 = Foorteeii, and ona handled aerent j-^dght thouaandths. 

onn AAO c A OoB thooaand three hundred nlnety^tiro, and nina 

OlfZ.UVaOO — thooaand three hundred fiftj-aiz hundred thonaaodtha. 

RULE. 

WrUe the numbers tmder each other according to their 
■valuey add as in whole numbers^ and point off from the right 
hand as many places for decimals^ as there are in thai 
number^ tohich contains the greatest number of decimals* 



110 DECIMAL FRACTIONS. [S£ct..28. 

St. Add together 171.61111 ; 16.7101 ; .00007 ; 71.0006, 
and 1.167895. Ans. 260.489775. 

3. Add together .16711; 1.766; 76111.1; 167.1; 
.000007, and 1476. 1 . Ana. 77756.2331 1 7. 

4. Add together 151.01 ; 611111 01 ; 16.5 ; 6.7 ; 46.1, 
and .67896. Ans. 611331.99896. 

5. Add fifly-six thousand and fourteen thousandths, nine* 
teen and nineteen hundredths, fifty-seven and forty-eigbt 
ten thousandths, twenty-three thousand and five and four 
tenths, and fourteen millionths. Ans. 79081.608814, 

6. What is the suo) of forty-nine and one hundred and 
five ten thousandths, eighty-nine and one hundred seven 
thousandths, one hundred and twenty-seven millionths, 
forty-eight ten thousandths ? Ans. 138.122427. 

7* What is the sum of three and eighteen ten thousandths, 
one thousand five and twenty-three thousand forty-three 
millionths, eighty-seven and one hundred seven thou- 
sandths, forty-nine ten thousandths, and forty-seven thou- 
sand and three hundred nine hundred thousandths ? 

Ans. 48095.139833. 
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SUBTRACTION OF DECIMALS. 

BUIJB. 

Let the numbers he so written that the separatrix of the 
subtrahend be directly under that of the minuend^ that is^ 
units under units, and tens under tens, ^c, ; subtract as in 
whole numbers, and point off so many places for decimals, 
as there are in thai number, which contains the grecUest num- 
ber of decimals. 

OPXRATIOir. 

1. ft. 8. 4. 

11.078 47.117 46.13 87.107 

9.81 8.78195 7.8915 1.11986 

1,268 38.33505 382385 85.98714 
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5. From 81.35 take 11.678956* Ana. e9v671044. 

6. From 1. take .876543. Ans. .123457. 

7. From 100. take 99.111176. Ans. .888824. 

8. From 87.1 take 5.6789. Ans. 81.4211. 

9. From 100. take .001. Ans. 99.999. 
10* From seventy-thre^ take seTenty-three thousandths* 

Ans. 72.927. 

11« From three hundred sixty-five take forty-seven tea 
thousandths. Ans. 364.9953. 

12« From three hundred fifly-seven thousand take twenty- 
eight and four thousand nine ten millionths. 

Ans. 356971.9995991. 

13* From .875 take .4. Ans. .475. 

14. From .3125 take .125. Ans. .1875. 

15% From .95 take .44. Ans. .51. 

16. From 3.7 take 1.8. Ans. 1.9. 

IT. From 8.125 take 2.6875. Ans. 5.4375. 

18. From 9.375 take 1.5. Ans. 7.875. 

19. From .666 take .041. Ans. .625. 



Section 99. 

MULTIPLICATION OF DECIMALS. 
1. Multiply 18.72 by 7.1. Ans, 132.912. 

OrJBBATIOir BT DIOIHAU. BT TVLOlB 7BA0T10H8. 

18.72 18^ = -Vft?- 

7J. 
T8T2 7.1 =« 

TTOT2Ans. ^mXH^mm=l^mhAnM. 
S. Multiply 15.12 by .012. Ans. .18144 

OPERATION BT DKCIMALI. BT VUtOAR FRACTIONS. 

15.12 15^=-Wt? 

.012 
3024 .012 = tJ^ 
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Hence, we deduce the following 

RULB* 

Mvkiply as in whole nuniberM^ and point off as manp 
figures for decimah in the product^ as there are deeimdU 
in the multiplicand and mtdtiplier ; hut^ if there he not sa 
many figures in the product^ as in the multiplicand and 
multiplier, supply the defect by prefixing ciphers. 

8. Multiply 18.07 bj .007. Ans. .12649. 

4. Multiply 18.46 by 1.007. Ans. 18.58922. 

5. Multiply .00076 by .0015. Ans. .00000114. 

6. Multiply 11.37 by 100. Ans. 1137. 

7. Multiply 47.01 by .047. Ans. 2.20947. 

8. Multiply .0701 by. 0067. Ans. .00046967. 

9. Multiply 47. by .47. Ans. 22.09. 
10« Multiply eighty-seven thousandths by fifteen mil- 

lionths. Ans. .000001305. 

11* Multiply one hundred seven thousand and fifteea 
ten thousandths by one hundred seven ten thousandths. 

Ans. 1144.90001605. 

1^ Multiply ninety-seven ten thousandths by four hun- 
dred and sixty-seven hundredths. Ans. 3.886499. 

18« Multiply ninety-six thousandths by ninety-six hun- 
dred thousandths. Ans. .00009216. 

14. Muhipiy one million by one millionth. Ans. 1. 

15* Multiply one hundred by fourteen ten thousandths. 

Ans. .14. 

16. Multiply one hundred and one tiioosandth by ten- 
thousand one hundred one hundred thousandths. 

Ans. .01020201. 

17. Multiply one thonsand fifty and seven ten thousandths, 
by three hundred five hundred thousandths. 

Ans. 3.202502136. 

18. Multiply two million by seven tenths. 

Ans. 1400000. 

19. Multiply four hundred and four thousandths by thirty 
and three hundredths. Ans. 12012.12012. 

aO. What cost 461bs tea at $ 1.125 per lb. ? $51.75. 
21. What cost 17.125 tons of hay at $ 18 875 per ton ? 

Ans. $323.234375. 
ftd. What ooirt 181bs. sugar at $ .125 per lb. ? 

Atts. $3.25. 
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Section 90. 

DIVISION OF DECIMALS. 

I. Divide • 45.625 by 12.5. fL Divide i&f^ hj I2fy. 

OPKRATIOH BT DXCIMAL8. BT YVLQAB FRACTI0H8. 

12.6)46.625(3.65 46^yWr = -*iWyy»-. 

376 

8 1'2 i g ft las 

750 ^-sft-W- 

til VoWX-,yV = «fM = 3i»Aiw. 

. Hence the following 

RULE. 

Divide as in whole numbers^ and point off as many ded^ 
tnals in the quotient^ as the nvmber of decimals in the divi' 
dend exceed those of the divisor; hutj if the number of those 
in the divisor exceed that of the dividend^ reduce the divi' 
dend to the same denomination as the divisor by annexing 
ciphers, And^ if the number of decimals in the quotient 
and divisor together are not equal to the number in the divi' 
dend^ supply the defect by prefixing ciphers to the quotient. 

3. Divide 183.375 by 489. Ans. .375. 

4. Divide 67.8632 by 32.8. Ans. 2.069. 

5. Divide 67.56785 by .035. Ans. 1930.51. 

6. Divide .567891 by 8.2. Ans. .069255. 

7. Divide .1728 by 12. Ans. .0144. 

8. Divide 172.8 by 1.2. Ans. 

9. Divide 1728. by .12. Ans. 

10. Divide .1728 by .12. Ans. 

II. Divide 1.728 by 12. Ans. 

12. Divide 17.28 by 1.2. Ans. 

13. Divide 1728 by .0012. Ans. 

14. Divide .001728 by 12. Ans. 

15. Divide one hundred forty-seven and eight hundred 
twenty-eight thousandths by nine and seven tenths. 

Ans. 15.24. 
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16« Divide six hundred seventy-eight thousand seven 
hundred sixty-seven miUionths by three hundred twenty- 
eight thousandths. Ans. 2.069. 



Section 31. 

REDUCTION OF DECIMALS. 

I. To reduce a vulgar fraction to a decimal. 

1» Reduce f to a decimal. 

oPBiATioii. That the decimal .625 is equal to f , 

8) 5.0 may be shown by writing it in a vulgar 
.625 fraction and reducing it thus, -^^ = 
f Ans. 

/ NoTx. It is al«0 evident, that .625 is equal to |, becaiue the 
numerators have equal ratios to their denominators. 

Hence the following 

RULE. 

Divide the numerator hy the denominaiary annexing one 
or more ciphers to the numerator^ and the quotient vnJl he 
the decimal required. 

Note. It Is not usually necessary, that decimals should be carried 
to more than six places. 

d. Reduce | to a decimal. Ans. .75. 

8* Reduce f to a decimal. Ans. .875. 

4* What decimal fraction is equal to -^ ? Ans. .4375. 
5* Reduce -^ to a decimal. Ana. .36S636 4-. 

6* Reduce '^ to a decimal. Ans. .416666 -|-« 

II. Reduce compound numbers to decimals. 
7« Reduce 8a, 6d. 3qr. to the decimal of a £, 
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opnAnow. The 3 farthings are } of a pennj, 

4 3.0 and these, reduced to decimals, are 

12 6.7 5 .75 of a penny, which we annex to 

20 8.5 625 the pence, and proceed in the same 

.428125 manner with the other terms. 

Hence the following 

RULB. 

Write the given numbers perpendicularly under each 
other for dividends^ proceeding orderly from the least to 
the greatest ; opposite to each dividend on the left handj 
place suck a number for a divisor^ as wW bring it to the 
next superior name^ and draw a line between them. Begin 
at the highest, and write the quotient of each division, as 
decimal parts, on the bight of the dividend next below it^ 
and so on, until they are aU divided ; and the last quotient 
will be the decimal required, 

8. Reduce 15s. 6d. to the fraction of a £, Ans. .775. 
9« Reduce 5cwt. 2qr. 141b. to the decimal of a ton. 

Ans. .28125. 
10« Reduce 3qr. 211b. to the decimal of a cwt. 

Ans. .9375. 

11. Reduce 6fur. 8rd. to the decimal of a mile. 

Ans. .775. 

12. Reduce 3R. 19p. 167ft, 72in. to the decimal of an 
acre. Ans. .872595 -f-. 

NoTB 1. If it be teqmrecl to redaoe poands, ■billings, pence, and 
farthingf, of the old New England currency, to dollars, cents, and 
mills f the pounds, shillings, Sui. may he reduced to the decimal of a 
£ ; and if this decimal he multiplied hy 10 and the product divided 
by 3, the qaotient will he dollars and cents. But if the above deci- 
mal he multipUed by 10, and the product he divided hy 4, the quotient 
will be the reduction of the old currency of New York to dollars and 
cents. 

NoTx 2. If it he required to bring Englisb steriinff money to dol- 
lars and cents, let the pounds, Slc. he reduced to the decimal of a 
penny ; then divide this decimal hy X, and the quotient is dollars 
and cents. 

13. Change 18£. 15s. 6d. of the old New England cur- 
rency, to dollars and cents. 
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OPSBATIOV. 

18j6. 15s. 6d.= 18.775£. ; 1S.775 X ^ = • 62.58^ Ans. 

14. Change 15£. 15s. 9d. of the old currency of New 
York, to dollars and cents. 

OPERATION. 

15j6. 15s. 9d.== 15.7875£. ; 15.7875x ^'^•39.46.82 Ans. 

15. Change 176<£. 19s. 9d. sterling to United States 
currencj. Ans. 8786.61+. 

OPERATION. 

176£. 19s. 9d. =176.9875£. ; 176.9876x V= • 786.61 +. 

III. To find the value of any given decimal in the 
terms of the integer. 

16. What is the value of .9875j6. ? Ans. 19s. 9d. 

OPIRAnON. 

.987 5 This question is performed by 

2 the same principle we adopted 

1 9.7 5 ^^ finding the value of a vulgar 

I 2 fraction in the known parts of the 

9.0000 ''^^^^''^' 

Hence the following 

RULE. 

Multiply the given decimal hy that number wihich it takes 
of the next denomination to make one of that greater^ and 
cut off as many places for a rskaindbB) on the right hand^ 
as there are places in the given decimal. Multiply the re- 
mainder hy the next lower denomination^ and cut off for a 
remainder as before^ and so proceed^ until the decimal is 
reduced to the denomination required ; the several denomi' 
nations standing at the left Jiand are the answers required, 

1. What is the value of .628125 of a £ ? 

Ans. 128. 6|d. 

2. What is the value of .778125 of a ton ? 

Ans. 15cwt. 2qr. 71b. 
8. What is the value of .75 of an ell Engli^ ? 

Ans. 3qr. Sua. 
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4. What is the value of .965625 of a mile > 

Ans. 7fur. 39rd. 

5. What is the value of .94375 of an acre ? 

Aas. 3R. 31p. 

6. What is the value of .815^835 of a pouod Troy ? 

Ads. 9oz. 15dwt. 18gr. 
7« What is the value of .5555 of a pound apothecary's 
weight ? Am. 6S . 53 . OB. 19^|gr. 



Seetlon 39. 

EXERaSES m DECIMALS. 

!• What is the value of 15cwt. 3qr. 141b. of coffee at 
89.50 per cwt. ? Ans. 8 150.81-}-. 

2. What cost 17T. 18cwt. Iqr. 71b. of potash at $53.80 
per ton ? , Ans. $ 963.86-}-. 

3. What cost 37A. 9K. 16p. of land at $75.16 per 
acre ? Ans. 82844.80-}-. 

4. What cost 157d. 3qr. 2na. of cloth at 8 3.75 per 
yard ? Ans. 8 59.53-f-. 

5* What cost 15f cords of wood at 8 4.62^ per cord ? 

Ans. 8 71.10-f-. 
6* What cost the construction of 17m. 6fur. 36rd. of 
railroad at 8 3765.60 per mile ? Ans. 8 67263.03-]-. 

7. What cost 27hhd. 21 gal. of temperance wine at 
8 15.37^ per hogshead ? Ans. 8 420.24-f . 

8. What are the contents of a pile of wood, 18£t. 9in« 
long, 4ft. 6in. wide, and Id. 3in. high ? 

Ans. 611ft. I242in. 
9« What are the contents of a board 12ft. 6in. long, and 
2ft. 9iD wide ? Ans. 34ft. 54in. 

10. Bought a cask of vinegar containing 25gal. 3<|t. lpt« 
at 8 0.37^ per gallon ; what was the amount ? 

Ans. 8 9.70-}-. 

11. Bought a farm containing 144 A. 3R. 30p. at 897.02^ 
per acre ; what was the cost of the farm ? 

Ans. 8 14149.52-I-. 
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1^. Sold Joseph Panson. ST. 18cwt. 211b. of salt ha/, 
at99.37i per ton. He haying paid me 820.25, what 
remains due ? Ans. 9 16.40-}-. 

13. If 1 of a cord of wood cost 95.50, what cost one 
cord ? What cost 7| cords ? Ans. « 48.71+. 



Section SS. 

SIMPLE INTEREST. 

Interest is the compensation, which the borrower of 
monej makes to the lender. 

Principal is the sum lent. 

Amount is the interest added to the principal. 

Per Cent., a contraction of per centum, is the rate 
established by law, or that which is agreed on by the 
parties, and is so much for a hundred dollars for one 
year. 

GENERAL RULE. 

lid the per cent, he considered as a decimal of a Atm- 
dred dollars^ and multiply the principal hy t<, and the pro^ 
duct is the interest for one year ; hU^ if it he required to 
find the interest for more than one year^ multiply the pro- 
duct hy the number of years. 

NoTS. The decimal for 6 per cent, is .06 ; for 7 per eent .07 ; for 
8 per cent .06 ; for .9^ per cent .0925 ; for S^ per cent .025, Sec, 
The decimalf must be pointed off as in Moltipucation of Decimal 

Fractions. 

This rule is obvious from the fact, that the rate per 
cent, is such a part of every hundred dollars. Thus, 6 
per cent, is ^h ^^ ^^® principal. 

NoTi. When no particnlar per cent is named, 6 per cent is to be 
nndeistood, as it is the legal interest in the New England States gen- 
erally. In New York the legal interest is 7 per cent 
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1. What is the interest of • 346 for one year ? 

Ans. 8 20.76. 

OPBRAnON. 

3 4 5 There being two places of deci- 

5 mals in the multiplier, we point off 

^ o 0*7 rt *^^ ^^ ^^ product. 

^. What is the interest of 9 67.87 for 5 jears ? 

Ans. • 20.96. 

OTBBAnOir.' 

'q g There being two places of deci- 

mals in the multiplicand, and two in 



4.0 7 22 (]|Q multiplier, we point off four 

^ places in the product. 



• 20.3610 

8. What is the interest of 197 for 1 jear ? 

Ans. 1 11.82. 

4. What is the interest of $ 1728 for 3 years ? 

Ans. 9311.04. 

5. What b the interest of • 69 for 2 years ? 

Ans. • 8.28. 

6. What is the interest of • 1775 for 7 years ? 

Ans. 9 745.50. 

7. What is the interest of • 987 for 10 years ? 

Ans. 9592.20. 

8. Required the interest of 869.17 for 4 years. 

Ans. 9 16.60. 

9. Required the interest of 9 96.87 for 11 years. 

Ans. 863.93. 

10. Required the interest of 8 1.95 for 18 years. 

Ans. 8 2.10. 
11« Required the interest of 8 1789 for 20 years. 

Ans. 82146.80. 

12. Required the mterest of 8 666.66 for 30 years. 

Ans. 81199.98. 

13. What is the amount of 8 98.50 for 5 years ? 

Ans. 8 128.05. 

14. What is the amount of 8 168.13 for 11 years ? 

Ans. 8 279.09. 

15. What is the amount of 875.75 for 17 years ? 

Ans. 8 ]53.0h 
16* Required the amount of 8675.50 for 100 years. 

Ans. 8 4723.50. 
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II. To find the iatereflt for months, st nz per cent. 

RULE. 

Multiply the principal hy half the number of wunUhs^ es- 
pressed decinudly as a per cent. ; that 19, fir 12 months 
multiply by .06; for 8 months multiply by .04; for 7 
months .035 ;for 1 month .005, and point for decimals as 
in the last ride* 

NoTB. It if obyions, that if half the nnmber of months weve 12, H 
would be 1 per cent, a month, that if, half the months nill be the per 
cent Q. e. d. 

!• What m the interest of 9 486 for 10 months ? 

. OPSBATIOir. 

48 6 prineipaL 
.0 5 ■Mofths dfclsMl sf ths p« o«L 

t24.3 0Ans. 

fL What is the interest of • 1728 for 18 months ? 

Ans. 9 155.62. 
a. What is the interest of 9 16.87 for 20 months ? 

Ans. 9 1.68. 
4L Required the interest of 9 118.15 for 30 months. 

Ans. 9 17.72. 

5. Required the interest of #97.16 for 17 months. 

Ans. 9 8.25. 

6. Required the interest of 9 789.87 for 23 months. 

Ans. • 90.83. 
7* Required the amount of #978.18 for 27 months. 

Ans. 0111(J.23. 
8« Required the amount of 9 87.96 for 1 month. 

Ans. $88.39. 
9. Required the amount of 9 81.81 for 100 months. 

Ans. • 122.71. 
10« Required the amount of 9 0.87 for 87 months. 

Ans. 9 1.24. 

III. To find the interest for any sum for months and 
days, at 6 per cent. 

RULE. 

To one half of the months expressed decimally as in the 
last rulcj annex one sixth of the days. With this multiply 
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the principsl^ and paint off in the prodtuA as many deci' 
maU as there are in both factors ; the first two figures at 
the right of the separatrix are cents, and the third is mills. 

Note. If anj other per cent, is required, proceed as before, and 
then divide the product by 6, and multiply the quotient by the rate 
required. The same result will be obtained if we multiply by the re- 
quired rate, and divide the product by 6. 

1. What is the interest of $ 57.50 for 10 months and 24 
days? Ans. 93.105. 

OPBHATION. 

r^'sA We«multiply by .054, because .05 

— '. is the rate per cent, for 10 months ; 

23 000 nQ^ ^e annex the 4, because 4 is i 

gS750 of the 24 days. 

3.1050 

ft. What is the interest of • 178.75 for 17 months 17 days 
at 7 per cent. ? Ans. $ 18.31. 

QPBRATION. 

178.75 
■087^ 

125125 
143000 
14895 

6) 1570020 

261670 

7 

18.31690 

8. What is the interest of 8761.75 for 14 months and 
18 days? Ana. 955.60. 

4. What is the interest of $1728.19 for 17 months and 
10 days ? Ans. 9 149.77. 

5. What is the interest of 8 88.96 for 16 months 6 days ? 

Ans. 97.JJ0. 
6* What is the interest of • 107.50 for 1 month 29 days ? 

Ans. 91.05* 

7. What is the interest of 9 87.25 for 20 months 5 days ? 

Ans. 98.79. 

8. What is the interest of 973.16 for 19 months 23 days? 

Ans. 9 7.^43. 

K 
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9. What is the interest of • 1.71 for 24 months 2 dajs ? 

Ans. • 0.20. 
10« Required the interest of $ 100 for 100 months 1 day, 

Ans. 850.01. 
11. Required the interest of three dollars and five cents 
for 2 months and 2 days. Ans. $ 0.03. 

rV. When the interest is required on any sum, from a 
certain day of the month in a year, to a particular day of 
a month in the same, or in another year, we adopt the 
following 

BULB. 

Find the time by placing the latut date in the upper linty 
and the earliest date under it. Let the year he placed frst ; 
and the number of months thai have elapsed since the yeea^ 
commenced annaced at the right hand^ and the day of the 
month next ; then subtract the earlier from the later date^ 
and the remainder is the time^ for which the interest is 
required. Then proceed as in the last rule. 

NoTS. Some Arithmeticians prefer reckoning the months by their 
ordinal number, as in operation xd. 

1. What is the interest of • 172.50, firom Sept. 25, 1840, 
to July 9, 1842 ? Ans. • 18.51.5. 

OPERATIOH lit OPSRATIOH Sd. 

T. mo. da. T. mo. dk 

1842 6 9 1842 7 9 

1840 8 25 1840 9 25 

^ 1 9 14 1 9 14 

917 2.5 It will be perceived, that the 

1.0 7| ^ result in finding the time is the 

120 75 same in operation 2d, as in ope- 

17250 ration 1st. 
5750 



^9 1 8.5 1 5 

fl* What is the mterest of 1 169.75, from Dec. 10, 1838, 
to May 5, 1841 ? Ans. 024.47. 

8. What is the interest of 17.18, from July -29, 1837, 
to Sept. 1, 1841? Ans. 04.21. 
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4. What is the interest of 867.07, from April* 7, 1839, 
to Dec. 11, 1841 ? Ads. 9 10.77. 

5. Required the interest of $ 117.75, from Jan. 7, 1839, 
to Dec. 19, 1841. Ans. 820.84. 

6. Required the interest of 8847.15, from Oct. 9, 1839^ 
to Jan. 11, 1843. Ans. 8 165.47. 

7m Required the interest of 87.18, from March 1, 1841, 
to Feb. 11, 1842. Ans. 8 0.40. 

8. What is the interest of 8 976.18, from May 29, 1842, 
to Nov. 25, 1845 ? Ans. 8204.34. 

9. I haye John Smith's note for 8 144, dated July 25, 
1839 ; what is due March 9, 1842 ? Ans. 8 166.65. 

10. L. Johnson has J. Kimball's note, dated June 4, 
1841, for 8 123 ; what is due to Johnson Dec. 7, 1843 ? 

Ans. 8141.51. 

11. George Cogswell has two notes against J. Doe ;' 
the first is for 8375.83, and is dated Jan. 19, 1840 ; 
the other is for 876.19, dated April 23, 1841 ; what is 
the amount of both notes Jan. 1, 1842 ? 

Ans. 8499.14* 
15^. What is the interest of 868.19, at 7 per cent., from 

June 5, 1840, to June 11, 1841 ? Ans. 8 4.85. 

13« Required the amount of 879.15, from Feb. 17, 1839, 

to Dec. 30, 1842, at 7| per cent. Ans. 8 1 02.11. 

14. What is the amount of 8 89.96, from June 19, 1840, 

to Dec. 9, 1841, at 8^ per cent. Ans. 8 100.88. 

15^ A. At wood has J. Smith's note for 8 925, dated 

June 5, 1839 ; what is due at 7^ per cent., July 4^ 

1841? Ans. 8374.02. 

16. J. Ayer has D. How's note for 8 1728, dated Dec. 
29, 1839 ; what is the amount Oct. 9, 1842, at 9 per 
cent. ? Ans. 82160.00. 

17. What is the interest of 8976.18, from Jan. 29, 1841, 
to July 4, 1842, at 12 per cent. ? Ans. 8 167.57. 

18. What is the interest of 8 176.17, from June 19, 1839, 
to Sept. 7, 1843, at 9| per cent. ? Ans. 8 72.42. 

19. What is the amount of J. Turner's note for . 887.25, 
dated June 1, 1841, to Dec. 17, 1843, at 5 per ceilt. ? 

Ans. 8 98.35. 

20. What is the amount of 8 379.78, from Dec. 3, 1608, 
to August 23, 1847, at 7} per cent. ? Ans. 8 1519.48. 
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Section 9A. 

PARTIAL PAYMENTS. 

I. When notes are paid within one jear from the time 
they become due, it has been the usual custom to find 
the amount of the principal from the time it became due 
until the time of payment, and to find the amount of each 
indorsement from the time it was paid until settlement, 
and to subtract their sum frqm the amount of the pria- 
cipal. 

1. 8 1234. Boston, Jan. 1, 1843. 

For Talue receiyed, I promise to pay John Smith, or 
order, on demand, one thousand two hundred thirty-four 
dollars, with interest. John T. Jones. 

Attest, Samuel Emerson. 

On this note are the following indorsemepts. 

March 1, 1843. Received ninety-eight dollars. 
June 7, 1843. Received five hundred dollars. 
Sept. 25, 1843. Received two hundred ninety dollars. 
Dec. 8, 1843. Received one hundred dollars. 

What remains due at the time of payment, Jan. 1, 
1844? Ans. $293.12. 

Principal 

Interest for one year. 

First payment 

Interest for 10 months 
Second payment 

Interest for 6 months 24 days 
Third payment 

Interest for 3 months 6 days 
Fourth payment 

Interest for 23 days 

Balance, remains due, Jan. 1, 1844 92d3.12 



• 1234.00 


7404 


Amount 1308.04 


• 98.00 


4.90 


500.00 


17.00 


290.00 


4.64 


100.00 


38 


• 1014.92 



% 
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5^ 9876.50. Boston, Sept. 25, 1842. 

For value received, I promise to pay James Savage, or 
order, on demand, eight hundred seventy-six dollars fifty 
cents, with interest. Savage James. . 

Attest, John True. 

On this note are the following indorsements. 

Dec. 6, 1842. Received ninety-seven dollars. 
Jan. 1, 1843. Receiyed two hundred sixty-4fe dollars. 
March 11, 1843. Received one hundred seventy dollars 
^ July 4, 1843. Receive^ seventy-nine dollars. 

What remains due Aug. 6, 1843 ? Ans. 8293.J94. 

^ 8. • 967.75. . Danvers, Jan. 11, 1842. 

Fop value received, we jointly and severally promise 
to pay Fitch Pool, or order, on demand two months from 
date, nine hundred eighty-seven dollars seventy-five 
cents, with interest after two months. 

John T. Johnson. 

Attest, Isaiah WebstJPt Samuel Jones. 

On ty^note are tl^ following indorsements. 

May l,^bB42. Rote^ed three hundred dollars. 

June 5, 1842. Received four hundred dollars, 

Sept. 25, 1842. Received one hundred and fifty dollars. 

What is due Deo. 13, 1842 ? Ans. $ 156.94. 

4. tSOO. ' Bradford, July 4, 1842. 

For value received, I promise to pay Leonard Johnson, 
or order, on demand, eight hundred dollars, with in- 
terest. Samuel Neverpay. 

Attest, Enoch True. 

On this note are the following indorsements. 

Aug. 10, 1842. Received one hundred forty-four dollars. 
Nov. 1, 1842. Received ninety dollars. 
Jan. 1, 1843. Received four hundred dollars. 
March 4, 1843. Received one hundred dollars. 

What remains due June 1, 1843 ? Ans. 088.02. 
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IL In the United States' Court, and in most of the 
Courts of the serend States, the following role is adopt- 
ed for estimating the interest on notes and boods^ when 
partial pajments have been made. 

RULE. 

Compute the interest on ihe principdl nna, Jrom tke time 
when the interest commenced to the time when the first pay* 
memt was »9Ve, tMeh exceeds^ either alone or in eonjunC" 
tion with the preceding payments, if anp, the ixkrest at 
that time due ; add that interest to the principal, and from 
the sum subtract the payment made at that time, together 
with the preceding payments, if any, and the remainder 
forms a new principal ; on which compute and subtract the 
interest, as upon the first principal, and proceed in the 
same manner to tke time of judgment. 

This nde is illustrated in the following qaestion. 

1. 9365.50. Lynn, Jan. 1, 1842. 

For value receired, I promise to paj John Dow, or 
order, on demand, three nundred sixtj-five dollars fifty 
cents, with interest. John Smith. 

Attest, Samoel Webster. ' . 

On this note are the following indorsements. 

Jane 10, 1<842. Received fifty dollars. 
Dec. 8, 1842. Received thirty dollars. 
Sept. 25, 1843. Received sixty dollars. 
July 4, 1844. Received ninety dollars. 
Aug, 1, 1845. Received ten dollars. 
Dec. 2, 1845. Received* one hundred dollars. 

What remains due Jan. 7, 1847 ? Ans. # 92.53. 

OPERATIOV. 

Principal carrying interest firom Jan. 1, 1842, to 
June 10, 1842 1 365.50 

Interest from Jan. 1, 1842, to June 10, 1842, 
5 months 9 days 9.08 

Amount 375.18 
First payment, June 10, 1842 50.00 

Balance for new principal 825.18 
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Balance for new principal (brought over) 825.18 

Interest from June 10, 1842, to Dec 8, 1842, 
6 months 28 days 9.64 

Amount 334.82 
Second payment, Dec. 8, 1842 30.00 

Balance for new principal 304.82 

Interest from Dec. 8, 1842, to Sept. 25, 1843, 

9 months 17 days # 14.58 

Amount 319.40 
Third payment, Sept. 25, 1843 60.00 

Balance for new principal 259.40 

Interest from Sept. 25, 1843, to July 4, 1844, 

9 months 9 days 12.06 

Amount 271.46 
Fourth payment, July 4, 1844 90.00 ' 

Balance for new principal 181.46 

Interest from July 4^ 1844, to Dec. 2, 1845, 

16 months 28 days 15.36 

Amount 196.82 



Fifth payment, Aug. 1, 1845, 
Sixth payment, Dec. 2, 1845, 



lStS!-{ « 10.00 



a I 
the iatereat, ^ 

'"3i«2S?"J 100.00 

110.00 



Balance for new principal 86.82 

Interest from Dec. 2, 1845, to Jan. 7, 1847, 

13 months 5 days 5.71 

Remains due Jan. 7, 1847 992^ 

^. $ 1000. Bradford, Jan. 10, 1836. 

*For value received, I promise to pay James Jones, or 
order, on demand with interest after three months, one 
thousand dollars. John Snow. 

Attest, L. True. 

On this note are the following indorsements. 

July 4, 1836. Received one hundred dollars. 

Jan. 1, 1837. Received two hundred dollars. 

Sept. 25, 1838. Received three hundred dollars. 

March 9, 1839. Received one hundred dollars. 

April 7, 1840. Received two hundred and fifty dollars. 

What is due Jan. 10, 1842 ? Ans. 9 232.26. 
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a* • 1606. Newboiyport, Jumt B, 1898. 

For Taloe reeeiTed, I proiBMe to pa^r John Boardraan, 
or iMtdeTf OD demaody one thoofland m himdied nxtj-nx 
dollan with iaUretL John J. Fortune. 

Attest, T. Webflter. 



On tbia note are the following u 

Jul J 4, 1839. Received one haodred dollars. 

Jan. 1, 1840. Receired ten dollars. 

July 4, 1840. Received fifteen dollars. 

Jan. 1, 1841. Received five hundred dollars. 

Feb. 7, 1842, Received six hundred fifij-siz AaXkan. 

What is doe Jan. 1, 1843 ? Ans. • 767.06. 



Section Sff. 

COMMISSION AND BROKERAGE. 

Commission and BnoKERAOE are compensations made 
to factors, brokers, and other agents, for their services, 
either for buying or selling goo<ui. 

I9oTS. A fiictor is an agent, employed by merchant! rending m 
alhir plaees^ to \my» and aell, and to tranmct biuineis on their ac- 
oonnt A broker m an agent employed by meiefaanta to transaet 
bnaineff. 

RULB. « 

The queitioni are perf armed in (he same manner as in 

iniereeU 

!• What is the commission on the sale of $ 5678 value 
of cotton goods, at 3 per cent. ? Ans. $ 170.34. 

fl« A broker sells soods to the amount of $ 7896, at 2 
per cent., what is his commission ? Ans. $ 157.d2. 

8* My agent in Lowell has purchased goods for me to 
the amount of $ 1728, what is his commission, at 1 ^ per 
cent. ? Ans. $ 25.92. 

4* My factor advises me, that he has purchased, on my 
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account, 97 bales of cloth, at $ 15.50 per bale ; what is 
his commission, at 2^ per cent. ? Ans. $ 37.58-|-. 

5. My agent, at New Orleans, informs me, that he has 
disposed of 500 barrels of flour at 9 6.50 per barrel, 
88 barrels of apples at $2.75 per barrel, and 56 cwt. of 
cheese at $ 10.60 per cwt. ? what is his commission, at 
3| per cent ? Ans. $ 153J21. 

NoTx. To estimate tiie duties on imported ^odv is performed ia 
the same manner as interest, except when the duties are so much 
per ton, yard, &c. 

6. What is the di^y on 98000 value of imported gocds^ 
at 20 per cent. ? Ans. $ 1600. 

7. What is the duty on 50 tons of iron, at $30 per 
ton ? Ana. $ 1500. 



■»^BV«Bi 



Section 96. 

INSURANCE AND POLICIES. 

Insurance is a security, by paying a certain sum to 
indemnify the secured against such losses, as shall be 
specified in the policy. 

Policy is the name of the writ, or instrument, by 
which the contract or indemnity is effected between the 
parties. 

BULB. 

2%e tame at. im interest* 

I* What is the premium on 9 868, at 12 per cent. ? 

Ans. k 104.16. 
^ What is the premium on 9 1728» at 15 per cent. ? 

Ana. $259.20. 

8. A house, valued at $3500, is insured at 1| per cent.; 

what is the premium ? Ans. $61.25. 

4. A vessel and cargo, valued at $ 35000, is insured at 

3| per cent. ; now, if this vessel should be destroyed, 

what will be the actual loss to the insurance company ? 

Ans. $ 33687.50. 
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STOCKS. 

Stocks is the general name used for funds, established 
hy gorerameat or indiTidaals, in their corporate capacity, 
the ralue of which is often Tariable. 

The method for computation is the same as in interest. 

1* What mast be given for 10 shares in the Boston and 
Portland Railroad, at 15 per cent, advance, shares 
being 9 100 each ? 

• lOOX 10 = 91000; • 1000 X 115= 9 1150 Ans. 

i2» What mast be given for 75 shares in the Lowell 
Railroad, at 25 per cent, advance, the original shares 
being 9 100 each ? Ans. 9 9375. 

a. What is the purchase of 9 8979 Bank stock at 12 
per cent, advance ? Ans. 9 10056.48. 

4* What is the purchase of 9 1789 Bank stock at 9 per 
cent, below par ? Ans. 9 1027.99. 



Seetion S8« 

BANKING 



When a note is discounted at a bank, the interest is 
taken at the time the note is given, and the interest is 
computed for 3 dajs more than the time specified in the 
note ; that is, if the note is given for 60 days, the in- 
terest is taken for 63 days ; for the law allows three days 
to the debtor, after the time has expired for payment, 
which are called days of grace. If, therefore, a note is 
given to the President and Directors of the Merrimack 
fiank for 9 100, to be paid in 60 days, the interest on the 
9 100 is computed for 63, and taken from the sum of the 
note. So that the borrower receives only 9 98.95 for the 
note discounted. 
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1. What is the bank discount on $ 478, for 60 days ? 

Ans. 95.014-* 

2. What is the bank discount on 9 780, for 30 days ? 

Ans. 84.29. 
8. What is the bank discount on $ 1728, for 90 days ? 

Ans. • 26.78+. 
4* How much money should be received on a note of 
9 1000, payable in 4 months, discounted at a bank, 
where the interest is 6 per cent. ? Ans. 9 979.50. 



Section S 9. 

DISCOUNT. 



The object of discount is, to show what allowance 
should be made, when any sum of money is paid before 
it becomes due. 

The present worth of any sum is the principal, that 
must be put at interest, to amount to that sum in the 
given time. That is, 9 100 is the present worth of 9 106, 
due one year hence ; because 9 100 at 6 per cent, will 
amounf to 9 106, and $ 6 is the discount. 

Therefore when the interest is 6 per cent, the present 
worth is -}^§ of the principal, and the discount is yj^ of 
the principal ; and the same rule will hold good for any 
other per cent. 

\. What is the present worth of 9 25.44, due one year 
hence ? Ans. 824.(K). 

FIRST MXTHOD. SBGOITD METHOD. 

25.44 1.06)25.4 4(924 Ans. 

100 212 

106)2544(«24An8. 424 
212 424 

424 
424 

From the above illustration, we deduce the following 
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Divide the gioen ram hy the amount of %\ for the given 
rate and time, and the quotient wiU he the present worth. 
Or, multiply the given ram hy 100^ and divide the produei 
hy the amount of 9 100 for the given rate and time, and the 
quotient is the present worth, 

d. What is the present worth of 9 152.64^ due one jear 

hence ? Ans. $ 144.00. 

8. What is the present worth of 9 477.71, due four jeani 

hence ? Ans. $ 385.25. 

4. What is the present worth of 9 172.86, due 3 years 

4 months hence i Ans. $ 144.05. 

5« What is the present worth of 9 800, due 3 years 7 

months and 18 days hence ? Ajdub. 9 656.81-}-. 

6. Samuel Heath has given his note for 9 375.75, dated 
Oct. 4, 1842, payable to John Smith, or order, Jan. 1, 
1844 ; what is the real Talne of the note at the time 
given? Ans. 9 349.69+. 

7. Bought a chaise and harness, of Isaac Morse, for 
9 125.75, for which I gave him my note, dated Oct. 5, 
1842, to be paid in six months ; what is the present 
value of the note Jan. 1, 1843 ? Ans. 9 123.814-. 

8. My taOor informs me, it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth I 
am about to purchase is 1{ yards wide, and on spunging 
it will shrink 5 per cent, in width and length. How 
many yards of the above cloth muM I purchase for my 
« new rai< " ? Ans. jSyd. Iqr. l^^na. 



Section 4». 

COMPOUND INTEREST. 

The law specifies, that the borrower of money shall 
pay a certain number of dollars, called per cent., for the 
use of 9 100 for a year. Now, if this borrower does not 
pay to the lender this per cent, at the end of the year, 
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it is no more than just, that he should pay interest for 
the use of it, so long as he shall keep it in his posses- 
sion ; this is called Compound Interest. 

1. What is the compound interest of 9 500 for 3 years ? 

Ans. 9 95.50. 
• 500= Principal. 
1.0 6 

3 0.0 = Interest for 1 year. 
50 0. 

5 3 0.0 = Amount for 1 year. 
1.06 

3 1.8 = Interest for second year. 
530 

5 6 1.8 = Antount for 2 years. 
J.06 

3 3.7 8 = Interest for third year. 
56L80 

5 9 5.5 0.8 = Amount for 3 years. 
500 

99 5.5 ^= Compound interest for 3 years. 

From the above process, we see the propriety of the 
following* 

RULE. 

Find the interest of the given sum for one year^ and add 
it to the principal ; then find the interest of this amount for 
the nejct year ; and so continue^ until the time of settlement. 
Subtract the principal from the last amount^ and the re- 
mainder is the compound interest. 

^ What is tha compound interest of 9761.75 for 4 
years ? Ans. 9 199.94. 

3. What is the amount of 9 67.25 for 3 years, at com- 
pound interest ? Ans 9 80.09-}-. 

4. What is the amount of 9 78.69 for 5 years at 7 per 
cent. ? Ans. 9 1 10.33. 

5. What is the amount of 9 128 for 3 years 5 months 
and 18 days, at compound interest ? Ans. 9 156 70. 

6. What is the compound interest of 9 76.18 for 2 years 
8 months 9 days ? Ans. 9 12.96. 
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11. To find the amomit of a note at coBpoond nleRflt, 
wbea there have been partial pajnient& 

EUUK. 

Find the aaunaii of ike prmdpal^ amd from it mdirati 
the amount of ike indorsememtM. 

7. $144. HayerhiU, Sept. 25, 1839. 

For yaloe received, I promise to paj Charles North- 
end, or order, on demand, one hundred fortj-four doUars, 
with interest. John Small, Jr. 

'Attest, Q^ Jones. 

On this note are the following indorsements. 

Jan. 1, 1840. Received thirty dollars. 
June 30, 1841. Receiyed eighty dollars. 
Feb. 7, 1842. Received ten dollars. 

What is due on the above note at compound interest, 
Oct 4, 1842 ? Ans. 940.02. 

OPSmATIOM BT COarOUVD 1MTKKX8T. 

Principal ^ • 144.00 

Interest from Sept. 25, 1839, to Oct. 4, 1844. 27.76 

Amount 171.76 

First payment 9 30.00 

Interest from Jan. 1, 1840, to Oct. 4, 1842 5.23 
Second payment 80.00 

Interest from June 30, 1841, to Oct. 4, 1842 . 6. 12 
Third payment 10.00 

Interest from Feb. 7, 1842, to Oct. 4, 1842 30 

Amount $131.74 
Remains due, Oct. 4, 1842 f 40.02 
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Section 41. 

EQUATION OF PAYMENTS. 

When several sums of money, to be paid at different 
times, are reduced to a .mean time for the payment of 
the whole, without gain or loss to the debtor or creditor, 
it is called Equation of Payments. 

1. John Jones owes Samuel Gray 9 100 ; $ 20 of which 
is to be paid in 2 months ; $ 40 in 6 months ; $ 30 in 
8 months ; and $ 10 in 12 months ; what is the equated 
time for the payment of the whole sum ? 

Ans. 6mo. 12da. 
opnATioH. By analysis, $ 20 for 2 

$20x2 = 40 months is the same, as 

940x6 =240 $40 for I month; and 

$30x8 =240 $40 for 6 months is the 

$10 x12= 120 same, as $1 for 240 

$100 100 )6 40(6 mo. months ; and $ 30 for 8 

QQO months is the same, as 

— Jq $ 1 for 240 months ; and 

o Q $ 10 for 12 months is the 

■ /, ft J same, as $ 1 for 120 

100) 120 0(1 2 da. months; therefore, $1 

^^QQ for 40 + 240 + 240 + 

120 = 640 months is the 
same, as $ 20 for 2 months, $ 40 for 6 months, $ 30 for 
8 months, and $ 10 for 12 months ; but $ 20 4- $ 40 -f- 
$ 30 -f $ 10 are $ 100 ; therefore, $ 1 for 640 months is 
the same, as $ 100 for 7^ of 640 months, which is 6 
months and 12 days, as before. Hence the following. 

RULE. 

Multiply each payment by the time at which it is due, 
then divide the sum of the products by the sum of the pay^ 
ments^ and the quotient vnU be the true time required, 

S. John Smith owes a merchant, m Boston, $ 1000, 
$250 of which is to be paid in 4 months, $350 in 8 
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months, and the remainder m 12 months ; what is the 
equated time for the payment of the whole sum ? 

Ans. 8mo. 18da. 

NoTK. The followm^ exunple will iUosCnte the method, the 
nierehtats pmctue to find the mnKmrn time of pejment of foods told 
on credit. 

S. Purchased of James Brown, at sondry times, and on 
▼arious terms of credit, as bj the statement annexed* 
When is the medium time of pajrment ? 

Jan. 1, a bill amounting to $ 360, on 3 months' credit. 

Jan. 15, do. do. 186, on 4 months' credit. 

March 1, do. do. 450, on 4 months' credit. 

May 15, do. do. 300, on 3 mouths' credit. 

June 20, do. do. 500, on 5 months' credit. 

Ponn OP 8TATXMXVT. 

Due April 1, $3 60 

Majl5,$186x 45= 8370 
July 1, 9450X 91= 40950 
Aug. 15, 9300 X 136= 40800 
Nov. 20, 9500 X 2 3 3 = 116500 

1796 )206620(115^days. 

1796 

2702 
1796 



9060 
8980 



80 

The medium time of payment will be 116 days from 
April 1, which will be July 25. 

4. Sold S. Dana several parcels of goods, at sundry 
times, and on various terms of credit, as by the follow- 
ing statement. 

Jan. 7, 1841, a bill amounting to 9 375.60, on 4 months. 



Apr. 18, 1841, 


do. 


do. 


687.25, on 4 months. 


June 7, 1841, 


do. 


do. 


568.50, on 6 months. 


Sept. 25, 1841, 


do. 


do. 


300.00, on 6 months. 


Nov. 5, 1841, 


do. 


do. 


675.75, on 9 months. 


Pec. 1, 1841, 


do. 


do. 


100.00, on 3 months. 



What is- the equated time for payment of all the bills ? 

Ans. Dec. 24. 
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SeetiOM 9St. 

PROPORTION. 

Proportion \b the likeness or equalities of ratios. 
Thtts, because 4 has the same ratio to 8; that 6 has to 
12, we say such numbers are prapartionals. 

If, therefore, any four numbers whatever be taken, the 
first is said to have the same ratio or relation to the sec- 
ond, that the third has to the fourth, ^ when the first num* 
her, or term, contains the second, as many times, as the 
third contains the fourth ; or, when the second contains 
the first, as many times, as the fourth does tho third. 
Thus, 9 has the same ratio to 3, that 12 has to 4, because 
Q contains 3, as many times, as 12 does 4. And 10 has 
the same ratio to 5, that 12 has to 6, because 10 contains 
5, as many times, as 12 does 6. Ratios are represented 
by colons ; and equalities of ratios by double colons. 

The first and third terms are caued antecedents, and 
the second and fourth are called consequents; also, the 
first- and fourth terms are called extremes, and the second 
and third are called means. 

Whatever four numbers are proportionals, if their 
antecedents and consequents be multiplied or divided by 
the same numbers, they are still proportionals ; and, if 
the terms of one proportion be multiplied or divided by 
the corresponding terms of another proportion, their 
products and quotients are still proportionals. 

If the product of the extremes be equal to the product 
of the means, it is evident, that if any three of the four 
proportionals be given, the other may be obtained ; for, 
if the product of the means be divided by one of the ex- 
tremes, the quotient will be the other extreme ; and, if 
the product of the extremes be divided by one of the 
means, the quotient will be the other mean. Hence the 
following 

RULE. 

State the question by making that number ^ which is of the 
same name or quality as the answer required^ the third term ; 

L* 
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then^ if the annter required is to he greaUr tham ike third 
term^ make the eeamd term greaUr than ike frtt ; htaifthe 
answer i$ to be less tham the third term^ make the second 
less than the first. 

Reduce the first and second terms to Ae lowest denomina^ 
tion mentioned in either^ and the third term to the lowest 
denomination mentioned in it. 

Mtdliply the second and third terms together^ and dMds 
their product by the firsts and the quotient is the answer in 
the same denomination to which the third is reduced. 

If any thing remains^ after division^ reduce it to the next 
lower denomination^ and divide as before. 

If either of the terms consists of fractions^ state the ques" 
tion as in whole numbers^ and reduce the mixed numbers to 
improper fractions^ compound fractions to simple ones^ and 
invert the first term, and then multiply the three terms con* 
tinually together, and the product is the answer to the ques" 
tion> Or, the fractions may be reduced to a common de^ 
nominator ; and their numerators may be used as whole 
numbers. For when fractions are reduced to a common de- 
nominator, their value is as their numerators. 

If OTi 1 . It may be observed in Proportion, that the third term is 
the quantity, whoM price or value ia wanted, and that the aecond 
term la the valae of the firat ; when, therefore, the aecond term ia 
multiplied by the third, the product ia aa much more than the anawer, 
aa the firat term ia greater than unity ; therefore, by dividing the pro- 
duct by the firat term, we have the value of the quantity required. 

NoTi 9. The pupil ahould peiibrm every queation by analyais, 
previoua to hia performing it by Proportion. 

1* If 71bs. of sugar cost 56 cents, what cost 361bs. ? 

ibi. ibt. cu. Iq stating this question; we make 

7 : 3 6 :: 5 6 50 cents the third term, because the 

56 answer wiil be in cents. And, as 

216 we perceive from the nature of the 

190 question, that the answer or fourth 

7 N 2016 term will be more than 56 cents, we 

^o &Q A know, that of the other two terms, 

$ 3.8 8 Ana. ^^^ second must be larger than the 

first, we therefore make 361b8. the 
seoond term, and 71b8. the first term. 
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To pe^rm thin question by anafysit, we sfty. If Tibs, 
cost 56 cents, one lb. will cost ^ of 56 cents, which are 

8 cents. Then, if lib. cost 8 cents, 361bs. will cost 36 
times as much ; that is, 36 times 8 cents, which are 

9 ^88 Ans. as before. 

d. If 76 barrels of flour cost 9 456, what cost 12 barrels? 

**'•'• '^ • As the answer to this ques- 

7 6 : 12 : : 45 6 lion will be in dollars, we place 

^^^ $ 456 in the third term ; and, 

72 as the answer or fourth term 

60 must be less than 9456, be- 

48 9 cause 12 barrels will cost less 

76)5472(72 Ans. ****» '^^ barrels, we must, of 

5 32 the other two terms, make the 

I gft lest the second tern, and the 

I ^ n larger the first term ; that is, 12 

barrels most be the second term» 

and 76 barrels the first term. 

We analjze this question by sajring, if 76 barrels cost 

8456, 1 barrel wiU cost ^^ of 9 456, which is 96. 

Then, if 1 barrel cost 96, 12 barrels wfll cost 12 times 

as much, that is, 9 72 Ans. as before. 

3. If 3 men can dig a well in 20 days, how long would it 
take 12 men ? 

nen. men. diji. As the answer will 

12 : 3 :: 20 be in days, so the 

3 third term will be 

12)60(5 days, Ans. ' days. As 12 men will 
60 dig the well in less 

time thati 3 men, 

therefore, the second term will be less than the first. 

By analysis. If 3 men dig the well in 20 days, it will 
take one man 3 times as long, that is, 60 days. Again, 
we say, If one man die the well in 60 days, 12 men 
would dig it in -j^ of 60 days, that is, 5 days, Ans. as 
before. 

4. If 41bs. of beef cost 36 cents, what cost 871bs. ? 

Ans. 9 7.83. 

5. What cost 9 gallons of molasses, if 63 gallons cost 
914.49? Ans. 92.07 
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6. What eo0t 97 scrcs of land, if 19 matm can be ob- 
tained for •3^.25 ? Ana. 1 1721.75. 

7. If a man travel 319 miles in 11 da/s, bow far will be 
travel in 47 dajs ? Ana. I3(SI railea. 

8. If 71bs. of beef will buj 41bs. of pork, bow mucb beef 
will be sufficient to buj 4^bs. of pork ? Ans. 841b8. 

9. Paid for 87 tons of iron 95437.50, bow many tons 
wiU $ 7687.50 boj ? Ans. 123 tons. 

10. Wben 8 120 are paid for 15 barrels of mackerel, 
what will be the c<wt of 79 barrels ? Ans. 9 632. 

11« If 9 horses eat a load of haj in 12 days, bow manj 
horses would it require to eat the bay in 3 days ? 

Ans. 36 horses. 

IfL When 9 5.88 are paid for 7 gallons of oil, what cost 
27 gallons ? Ans. 9 22.68. 

13. When 9 10.80 are paid for Olbs. of tea, what cost 
1471bs. ? Ans. 9 1T6.40. 

14. What cost 27 tons of coal, when 9 tons can be pur- 
chased for 9 85.95 ? Ans. 9 257 65. 

15. If 15 tons of lead cost 9 105, what cost 765 tons ? 

Ans. 9 5355.00. 

16. If 16hhd. of molasses cost 9 320, what cost 176hhd ? 

Ans. 9 3520.00. 

17. If 15cwt. 3qr. 171b. of sugar cost 9 124.67, what cost 
76cwt. 2qr. 191b. ? Ans. 9 601.09. 

NoTi. When any of the terms u a compound number, it muit 
be reduced to the lowest denomination mentioned in it ; therefore, the 
hundred weights, quarters, Ac., must be reduced to pounds, before 
the terms are multiplied and dirided by each other. 

18* If 7s. 6d. of the old Pennsylvania currency are equal 
to 9 1, what is the value of £76. lOs. lid. ? 

Ans. 9205.32f. 

19* If 8s. of the old currency of New York are equal to 
9 1, what is the value of £ 19. 19s. 6d. 

Ans. 9A9.95+, 

flO. If 4s. 8d. of the old currency of South Carolina and 
Georgia are equal to 9 1, what is the value of jS 176. 18s. 
4d. ? Ans. 9 768.21+. 

ill* As 4s. 6d. sterling of the English currency are equal 
to one dollar in the United Sates, how many dollars are 
there in ^^769. 18s. 9d. ? Ans. 9 3421. 94+. 
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SiSl* If the cars on the Boston hnd Portland Railroad go 
one mile in 2 minates and 8 seconds, how long will they 
be in passing firom Haverhill to Boston, the distance 
beine 32 miles ? Ans. Ih. 8min. 16sec. 

28. U one acre of land cost $ 37.86, what cost 144A. 
3R. 17p. ? Ans. « 5484.25-(-. 

JM« If a man travels 3m. 7fur. 18rd. in one hour, how 
far will he travel in 9h. 45min. lOsec. ? 

Ans. 38m. 2fur. 324-rd. 

US* A fox is 96 rods before a greyhound, and, while the 
fox is running 15 rods the greyhound will run 21 rods ; 
how far will the dog run before he can catch the ^x ? 

Ans. 336 rods. 

iM« If 5 men can reap a field in 12 hours, how long 
would it take them if 4 men were added to their pum- 
ber ? Ans. 6§ hours. 

ft7* Ten men engage to build a house in 63 days, but 3 
of their number being taken sick, how long wUl it take 
the rest to complete the house ? Ans. 90 days. 

2S. If a 4 cent loaf weighs 5 oz. when flour is $ 5 per 
barrel, what should it weigh when flour is $7.50 per 
barrel ? Ans. 3^ oz. 

d9. If 7 men can mow a field in ten days, when the days 
are 14 hours long, how long would it take the same 
men to mow the field, when the days are 13 hours long ? 

Ans. 10|} days. 

SO. If 291bs. of butter will purchase 401b8. of cheese, 
how many pounds of butter will buy 791bs. of cheese ? 

Ans. 57i^lb. 

81* If f of a yard cost f of a dollar, what will ^^ of a 
yard cost ? Ans. $ 0.76^. 

gTATBMBMT. OPBRATIOll. 

NoTS. Liet tho pupil explain^ why the fixst term u inverted in the 
operation. 

82. If -^ of a gallon of oil cost -^ of a dollar, what 
coat 1^ of a gallon ? Ans. 1 1.12}. 

8TATX1IEHT. CAVCXLLXD. 

A-.*-: A; yxJx~ = |=$i.i2iAns. 
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88. If ^ jards of cloth cost • 2}, what will 19^ yardi 

cost* ? w^8. $ 11.60. 

8TATSMSVT. OAVCSLLXD. 

yd. yd. t. g M 23 

^:l9^::^; ^ X ^ X J = * = •"•^^^• 

84. If for 4^ jards of yelvet, there he receired llf 
jards of calico, how manj yards of velvet will be suf- 
ficient to purchase 100 yards of calico ? 

Ans. 39^11 yards. 

85. If 14f ells English of broadcloth will pay for 5^ 
cwt. of sugar, how many yard^ will 25-j^wt. biiy ? 

Ans. 85yd. 3qr. 3|fna. 
86« A certain piece of labor was to have been performed 
by 144 men in 36 days, but, a number of them having 
been sent away, the work was performed in 48 days ; 
required the number of men discharged. 

Ans. 36 men. 
87 James can mow a certain field in 6 days, John can 
mow it in 8 days ; how long will it take John and James 
both to mow it ? Ans. 3f days. 

88. Samuel can reap a field of barley in 9 hours ; but^ 
with the assistance of Alfred, he can reap it in 4 hours ; 
how long would it take Alfred to reap it alone ? 

Ans. 7-^ hours. 

89. A. Atwood can hoe a certain field in 10 days, but, 
with the assistance of his son Jerry, he can hoe it in 7 
days ; and he and. his son Jacob can hoe it in 6 days ; 
how long would it take Jerry and Jacob to hoe it to- 
gether ? Ans. 9^ days. 

40. Bought a horse for $ 75 ; for what must I seU him 
to gain 10 per cent. ? 

$ 100 : • 110 :: $ 75 : $ 82.50 Ans. 

41. Bought 40 yards of cloth at 9 5.00 per yard ; for 
what must I sell the whole amount to gain 15 per cent. ? 

Ans. 9 230.00. 

4^ My chaise cost 9 175.00, but, having been injured, 
I am willmg to sell it on a loss of 30 per cent. ; what 
should I receive ? Ans. 9 122.50. 

43* Bought a cargo of flour on speculation at 9 5.00 per 
barrel, and sold it at 9 6.00 per barrel ; what did I gain 
per cent. ? Ans. 20 per cent. 
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44* Bought a hogshead of molasses for $ 15.00, but, it 
not proving so good as I expected, I sell it for 9 12.00; 
what do I lose per cent. ? AnsT 20 per cent. 

45. Sold a pair of oxen for 20 per cent, less than their 
value, whereas, I might have sold them so as to have 

fained 20 per cent., and, bj so doing, I have lost 
60.00 ; what was the price for which they were sold ? 

Ans. 9 120.00. 

46. Bought a hogshead of molasses for $ 27.50, at 25 
cents per gallon ; how much did it contain ? 

Ans. 1 10 gallons. 

47. A certain farm was sold for $ 1728, it being $ 15.75 
per acre ; what was the quantity of land ? 

Ans. 109A. 2R. 34f p. 



Section 4S. 

COMPOUND PROPORTION. 

CoupouND Proportion is the method of performing 
by one operation, such questions as require two or more 
operations in Single Proportion. 

1. If 9 100 will gain • 6 in 12 months, what wUl $ 800 
gain in 8 months ? Ans. $ 32.00. 

$100 : $800 \ •• •« • ft!K2Ana 

12 months : 8 months J ••$«•$»« Ana. 

OPXRATIOV. 

800x8 x6 



100x12 



= $32 Ans. 



The pupil will perceive, that the above operation is 
compounded of two statements in Single Proportion, 
which are as follows. If $ 100 gain $ 6 in one year, 
what will $ 800 gain in the same time ? Ans. $ 48. 

OPXRATIOV. 

$100 : $800 :: $6 : $48. 
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Agtiin, we say, If 9800 will gain $48 ki 12 montkif 
what will the same sum gain in 8 months ? Ana. $ 3II. 

OPXRATIOV. 

12 months : 8 months : : 9 48 : 9 32 Ans. as before. 

This <|^estion may be analyzed in the following man- 
ner. We say, If 9 100 gain 9 6, 9 800 will gain 8 times 
as much, = 948. Again, we say, If 12 months gain 
9 48, 1 month will gain ^ of 9 48, =:: 9 4, and, if 1 month 
gain $ 4, 8 months will gain 8 times 9 4^ == 9 32 Answer, 
as before. 

NoTS. The pupil should Analyze each qttetfticfii. 

Frdm the above illustrations, we deduce the following 

RULE. 

Make that numher^ which is of thB same kind as the an' 
swer required^ the third term ; andj of the remaining num- 
hers^ take any two^ that are of the same kindj and consider^ 
whether an answer ^ depending upon these alone^ would he 
greater or less than the thirt^ term^ and place them as dt- 
rected in Simple Proportion. Then take any other two^ and 
consider^ wJiether an answer^ depending only upon them^ 
would he greater or less than the third term^ aiui arrange 
them accordingly ; and so on until all are used. MitUiply 
the continued product of the second terms hy the third, and 
divide by the continued product of the firsts and you pro- 
duce the answer. 

flm If 9 100 gain 9 6 in 12 months, in how many months 
will 9 800 gain 9 32. Ans. 8 months. 

3. If 9 100 gain 9 6 in 12 months, how large a sum will 
it require to gain 9 32 in 8 months ? Ans. 9 800. 

4. If 9 800 gain 9 32 in 8 months, what is the per cent. ? 

Ans. 6 per cent. 

5. If 15 carpenters can build a bridse in 60 days, when 
the days are 15 hours long, how long will it take 20 
men to build the bridge, when the days are 10 hours 
long ? Ans. 67^ days. 

6. If a regiment of soldiers, consisting of 939 men can 
eat 351 bushels of wheat in 3 weeks, how many soldiers 
will it require to eat 1404 bushels in 2 weeks ? 

Ans. 5634 soldiers. 
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V* If ^246 men, in 5j> days of 11 hours each, dig a trench 
of 7 degrees of hardness, and /232^ feet long, 3f feet 
wide, and 2^ feet deep ; in how many days of 9 hours 
each, will 24 men dig a trench of 4 degrees of hardness, 
and 337 j- feet long, 5f feet wide, and 3j- feet deep ? 

Ans. 132 days. 



Section 44* 

COMPANY BUSINESS.- 

Company Business, or Fellowship, is a rule, by which 
merchants,' and others in partnership, estimate their gain 
or loss in trade. It is of two kinds, single and double. 

Single Fellowship is, when merchants in partnership 
employ their stock for equal times. 

!• John Smith and Henry Grey enter into partnership 
for three years, with a capital of $6000, of which Smith 
puts in $4000, and Grey $2000. They gain $570. 
What is eaQh man's share of the gain ? 

A«a i Smith's gain $ 380. 
^^' \ Grejr's gain $ 190. 

Proof $ 570. 

As the whole stock is $ 6000, of which $ 4000 belongs 
to Smith, it is evident, that his share of the stock is 
^m = § ; and, as each man's gain is in proportion to 
his stock, f of $ 570 = $ 380 is Smith's share of the 
gain. Grey's stock is $ 2000, therefore, |^^ = i of 
$ 570 = $ 190 is Grey's share of the gain. 

Hence, to find any man's gain or loss in trade, we 
have the following 

BULB. 

Multiply the whole gain or loss hy each VMaCs fractional 
PART of the stock. 

fl. Three merchants. A., B., and C, engage in trade. 
A. put in $ 6000, B. put in $ 9000, and C. put in 
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1^ 5000. Thej gain $ 840. What is each man's share 
of the gain ? C A.'8 gain $ 262. 

Ans. < B.'s gain i 378. 
( C.'s gain >2i0. 

Proof. • 840. 
8. A bankrupt owes Peter Parker 98750, James Dole 
93610, and James Gage 9 7000. His effects sold at 
auction, amount to $ 6875 ; of this sum $ 375 are to be 
deducted for expenses, &c. What will each receive of 
the dividend ? ( Parker $ 2937.75|f f . 

Ans. { Dole $ 1212.03^/i^. 
( Gage 9 2350.20^. 
4* A merchant, failine in trade, owes A. 9 500, B. $ 386, 
C. $ 988, and D. 9 126. His effects are sold for 9 100. 
What will each man receive ? 

Ans. A. receives (25.00, B. • 19.30, C. 949.40, 
D. 9 6.30. 



Section 4ff« 

DOUBLE FELLOWSHIP. 

When merchants in partnership employ their stock for 
unequal times, it is called Double Fellowship. 

1. Josiah Brown and George Dole trade in company 
Brown put in (600 for 8 months, and Dole put in 
9 400 for 6 months. They ^ain 9 60. What is each 
man's share of the gain ? 

Operation by analysis. We say, 9600 for 8 months 
is the same as 8 X $ 600 = $ 4800 for 1 month ; and 
9 400 for 6 months is the same as 6 X $ 400 z= $ 2400 
for 1 month. The question is, therefore, the same, as if 
Brown had put in 9 4800 and Dole $ 2400 for 1 month 
each. The whole stock would then be 9 4800 + 9 2400 
r= 9 7200, and Brown's share of the gain would be 4^9 J-^ 
= ^ of $ 60 = $ 40. Dole's share will be ^^ = f of 
9 60 = 9 20. Hence the propriety of the following 
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RULE. 

MMHixply each man's stock hy ike time it continued in 
trade^ and consider each product a numerator^ to he written 
over their sum^ as a common denominator; then multiply 
the whole gain or loss by each fraction^ and the several pro- 
ducts wUl be the gain or loss of each man. 

ft* A., B., and C. trade in company. A. put in $700 
for 5 months ; 6. put in $ 800 for 6 months ; and C 
put in $ 500 for 10 months. They gain $ 399. What 
is each man's share of the gain ? 
Ans. A.'s ffain 8 105, B.'s gain $ 144, C.'s gain % 150. 

8. Leverett Johnson, William Hyde, and William Tyler, 
formed a connexion in business, under the firm of 
Johnson, Hyde, and Co. ; Johnson at first put in $ 1000,, 
and, at the end of 6 months, he put in $ 500 more. 
Hyde at first put in $ 800, and, at the end of 4 months, 
he put in $400 more, but, at the end of 10 months, he 
withdrew $500 from the firm. Tyler at first put in 
$ 1200, and, at the end of 7 months, he put in $ 300 
more, and, at the end of 10 months, he put in $ 200. 
At the end of the year they found their net gain to be 
$ 1000. What is each man's share ? 
Ans. Johnson's gain $348.02f§f, Hyde's $273.78^, 
Tyler's $378.19^ 

4. George Morse hired of William Hale, of Haverhill, 
his best horse and chaise for a ride to Newburyporl, for 
$ 3.00, with the privilege of one person's having a seat 
with him. Having rode 4 miles, he took in John Jones 
and carried him to Newburyport, and brought him back 
to the place from which he took him. What share of 
the expense should each pay, the distance from Haver* 
hill to Newburyport being 15 miles ? 

Ans. Morse pays $ 1.90, Jones pays $ 1.10, 

5« J. Jones and L. Cotton enter into partnership for one 
year. January 1, Jones put in $ 1000, but Cotton did 
not put in any until the first of April. What did he 
then put in to have an equal share with Jones at the end 
of- the year ? Ans. $ 1333.33^. 
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Section 46. 

DUODECIMALS. 

DuoDBCiMALs are so called because they decrease by 
twelves, from the place of feet towards the right. 

laches are called primes^ and are marked thus ' ; the 
next division after is called seconds^ marked thus " ; aad 
so on. 

1. Multiplj 8 feet 6 inches by 3 feet 7 inches. 

opnAnoM. As feet are the integers of units, it 

8 6 is evident, that feet multiplied by feet 

3 7 will produce feet ; and, as indies are 
25 ^ twelfths of a foot, the product of inches 

4 11' 6'' by feet will be twelfths of a foot. Fmr 
QQ* r/ — WT the same reason, inches multiplied by 

inches will produce twelfths of an inch, 
or one hundred and forty-fourths of a foot. Hence we 
deduce the following 

RULB. 

Under the multiplicand torite the same names or denomina' 
tions of the multiplier; that is^ feet under feet ^ inches under 
inches^ Sfc. Multiply each term in the multiplicand^ begin- 
ning at the lowest^ hy the feet of the multiplier^ and write 
each result under its respective term^ observing to carry a 
unit for every 12 from each denomination to its next supe- 
rior. In the same manner the multiplicand hy the inches 
of the multiplier y and vsrite the result of each term one place 
further towards the right of those in the multiplicand* 
Proceed in the same manner with the seconds^ and all the 
rest of the denominations^ and the sum of aU the lines will 
he the product required. 

2. Multiply 8ft. 3in. by 7ft. 9in. Ans. 63ft. 11' 3". 

3. Multiply 12ft. Q' by 9ft. 11'. Ans. 126ft. 6' 3". 

4. Multiply 14ft. d' 11" by 6ft. 11' 8". 

Ans. 103ft. 4' 5" 8"' 4"". 
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6. Multiply 161ft. 8' 6" by 7ft. W. Ans. 1266ft. 8' 7". 

6. Multiply 87ft. 1' 11" by 5ft. 7' 6". 

Ans. 489ft. 8' 0" 2'" 7"". 

7. What are the contents of a boai'd 18ft. long and 1ft. 
lOin. wide ? Ans. 33ft. 

8. What are the contents of a board 19ft. 8in. long and 
2ft. llin. wide ? Ans. 57ft. 4' 4". 

9. What are the contents of a floor 18ft. 9in. long and 
10ft. 6in wide ? Ans. 196ft. 10' 6''. 

10. How many square feet of surface are there in a 
room 14ft. 9in. long, 12ft. 6in. wide, and 7ft. 9in. high ? 

Ans. ';91ft. V 6'. 

11. John Carpenter has agreed to make 12 shoe-boxes 
of boards that are one inch thick. The boxes are to be 
3ft. 8in. long, 1ft. 9in. wide, and 1ft. 2in. high. How 
many square feet of boards will it require to make the 
boxes, and how many cubic feet will they contain ? 

Ans. 280 square feet ; 66 cubic feet, 864 inches. 
12* My garden is 18 rods long and 10 rods 'wide ; a 
ditch is dug round it two feet wide and three feet deep, 
but the ditch not being of a sufficient breadth and depth, 
I have caused it to be dug one foot deeper and 1ft. 6in. 
wider. How many solid feet will it require to be re- 
moved ? Ans. 7540 feet. 

NoTX 1. A pile of wood, that is 8 feet long, 4 feet high, and 4 feet 
wide, contains 128 cubic feet, or a cord ; and every cord contains 8 

cord-feet ; and, as 8 is ^ of 128, every cord-foot contains 16 cubic 
feet; therefore, dividing the cubic feet in a pile of wood by 16, the 
quotient is the cord-feet ; and, if cord-feet be divided by 8, the quo- 
tient is cords. 

When wood is ** corded " in a pile 4 feet wide, by multiplying its 
length by its height, and dividing the product by 4, the quotient is 
the cord-feet ; and, if a load of wood be 8 feet long, and its height be 
multiplied by its width, and the product divided bj 2, the quotient is 
the cord-feet. 

NoTx 2. Small fractions are rejected in the operation. 

13. How many cords of wood in a pile 56 feet long, 4 
feet wide, and 5 feet 6 inches high ? Ans. 9f cords. 

14. How many cords of wood in a pile 23 feet 8 inches 
long, 4 feet wide, and 3 feet 9 inches high ? 

Ans. 2^;^ cords. 

M* 
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15# EUnr modi wood m a |»i]e 97 feet loag, 3 feet 8 
indieo wide, and 7 feet hi^^ ? 

Aim. 19 eords 2%% feeL 

16b If a pOe (^ wood be 8 feet lomg, 3 feet 9 inches 
wide, bow bigb miut it be to contain one cord ? 

Ans. 4^ feeL 

17» If a board be 1 feot 7 inches wide, bow long mnat it 
be to contain 20 square feet ? 

Ana. 12 feet 7|^ inches. 

18. From a board 19 feet 7 indies long, I wish to slit off 
one square jard ; bow fer from the e^e most the line 
be drawn ? Ans. 5^f^ inches. 

19* I bare a shed 19 feet 8 inches long, 14 feet 6 inches 
wide, and 7 feet 6 inches high ; how manj cords will it 
contain ? Ans. 16 cords 5| feet -j-. 

20* I have a room 12 feet long, 11 feet wide, and 7^ 
feet high ; in it are 2 doors, 6 feet 6 inches high, and 
30 inches wide, and the mop-boards are 8 inches high ; 
there are 3 windows, 3 feet 6 inches wide, and 5 feet 
6 inches high ; how manj square jards of paper wiU it 
require to co^er the walls ? 

Ans^ 25^y^ square jards. 



Seetion 47. 

INVOLUTION. 



IjrroLVTioif is the raising of powers from any giren 
number, as a root 

^ A power is a quantity produced bj multiplying any 
giTen number, called a root, a certain number of times 
continually by itself; thus, 

3= 3 is the first power of 3 = 3>. 

3x3= 9 is the second power of 3 = 3'. 

3 X 3 X 3 = 27 is the third power of 3 = 3«. 

8x3x3x3 = 81isthe fourth power of 3 = 3«. 
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The number denoting the power is called the index, or 
exponmt, of the power. Thus, the fifth power of 2 is 32, 
or 2^ ; the third power of 4 is 64, or 4^. 

To raise any naniber to any power required, we adopt 
the following 

RULE. 

Mtdtiply the given number continuaUy hy itself^ tiU the 
number of muUiplicatians be one less^ than the index of the 
power to be found, and the last product wili be the power 
required, 

1. What is the drd power of 5 ? 5 X 5 X 5 == 125 Ans. 
SI. What is the 6th power of 4 ? Ans. 4096. 

8. What is the 4th power of 3 ? Ans. 81. 

4. What is the 1st power of 17 ? Ans. 17. 

5. What is the power of 63 ? Ads. 1. 



Section 48. 
EVOLUTION, 

OR THE EXTRACTION OF ROOTS. 

EvoLiTTiON, or the reverse of involution, is the extrac- 
tion or finding the roots of any given power. 

The root is a number, whose continued multiplication 
into itself produces the power, and is denominated the 
square, cube, biquadrate, or second, third, fourth, Sec, 
power, equal to that power. 

Thus, 4 is the square root of 16, because, 4 x 4 = 16; 
and 3 is the cube root of 27, because, 3 x 3 x 3 = 27; 
and so on. 

Roots, which approximate, are surd roots ; and those, 
which are perfectly accurate, are called rational roots. 

EXTRACTION OF THE SQUARE ROOT. 

1* What is the square root of 625 ? 

To illustrate this question, we will suppose, that we 
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OPBBAnON. 



625(25 Ans. 
400 



45)225 
225 



have 625 tile, each of which is one foot square ; we wish 
to know the side of a square room, whose floor they will 
pave or cover. If we find a number multiplied into itself, 
that will produce 625, that number will be the side of a 
square room, which will require 625 tiles to cover its 
floor. We perceive that our number (625) consists of 
three figures, therefore, there will be two figures in the 
root ; for the product of any two numbers can have, at 
most, but just so maiiy figures, as there are in both fac- 
tors, and, at least, but one less. We will, therefore, for 
convenience, divide our number (625) into two parts, 

called periods, writing a point 
over the right hand figure of 

each period ; thus, 625. We 

now find, that the greatest square 

number in the left hand period, 

6 (hundred), is 4 (hundred) ; 

and that its root is 2, which we 

write in the quotient (see operation). As this 2 is in 

the place of tens, its value must be 20 and its square 

400. 

Let this be represented by a square, 
whose sides measure 20 feet each, and 
whose contents will, therefore, be 400 
square feet. ( See figure 1 . ) We now 
subtract 400 from 625, and there re- 
mains 225 square feet, to be arranged 
on two sides of figure 1, in order that 
its form may remain square. We 
therefore double the root 20, one of 
the sides, and it gives the length of 
the two sides to be enlarged ; viz. 40. We then inquire, 
how many times 40, as a divisor, is contained in the divi- 
dend, and find it to be 5 times ; this we write in the root, 
and also in the divisor. 

This 5 is the breadth of the addition to our square. 
(See figure 2.) And this breadth, multiplied by the 
length of the two additions (40) gives the contents of the 
two figures, £ and F, 200 square feet, which is 100 
feet for each. 

There now remains the figure G, to complete the 
square, each side of which is 5 feet ; it being equal to 
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168 



2(» 



E20 
5 

100 



05 
26 



D20 
20 

400 



20 
5 

104^ 

F 



20 

D coDtaiM 400 Miiiare feet. 
£ do. 100 do. do. 
F do. ' 100 do. do. 
G do. _25 do. do. 

Proof. 025 

or, 

25X26»625. 



the breadth of the additioiifl E 
and F. Therefore, if we square ' 
5, we have the coatents of the 
last addition, G=25. It is on 
account of this last addition, that 
the last figure of the root is placed 
in the divisor. If we now multiply 
the divisor, 45, by the last figure ^ 
in the root (5), the product will 
be 225, which is equal to the re- 
maining feet, after we have form- 
ed our first square, and equal to 
the additions £, F, and G, in fig- 
ure 2. We therefore perceive, 
that figure 2 may represent a 
floor 25 feet square, containing 
025-8quare feet. From the above, 
we infer the following 

RULX. 

1. Distinguish the given number into periods of ttoa- 
Jigures eaeh^ by putting a point over the place of units, an- 
other over the place of hundreds, and so on, which points 
show the number of Jigures the root will consist of 

2. Find the greatest square number in the first or left 
hand period, place the root of it at the right hand of the 
given number, {after the manner of a quotient in division,) 
for the first figure of the root, and the square manber under 
the period, and subtract it therefrom, and to the remainder 
bring down the next period for a dividend, 

3. Place the double of the root already found, on the 
left hand of the dividend for a divisor, 

4. Seek how often the divisor is contained in the divu 
dend, (except the right hand figure,) and place the answer 
in the root for the second figure of it, and likewise on the 
right hand of the divisor. Multiply the divisor with the 
figure hist annexed hy the figure last placed in the root, and 
subtract the product from the dividend. To the remainder 
join the next period for a new dividend, 

5. DouNe the figures drea^ found in the root for a nm 
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% {or. Mug dawm pomr Jasi iMmir for a 
doubling the righi hand figure of it,) amd from these Jmd 
the next fgnre in the root, as last direeied, and coniinue 
the operation in the same wuamer, tiU you haoe brought 
down aU the periods. 

Hots I. H^ wheB the gireD power is pointed oll^ as the power 
requires, tbe left hand pericd riioald be deficient, it mnst neTertiieless 
sUuid as tlie first period. 

NoTS 2 If there be decimals in tbe given number, it mnst be 
pointed both wajs fivm the place of units. I^ when there are inte- 
cers, the first period in the decimals be deficient, it may be completed 
vj annexing so manj ciphers as the power requires. And the root 
must be made to consist of so man j whole nninbers and dedmais, an 
there are periods belonging to each ; and when the periods belonging 
to the giren nombers are exhansted, the operation maj be continuea 
at plearare by annexing ciphers. 

NoTx 3. If it be required to extract the square root of a Tulgar 
ftaetion, reduce the fiction to its lowest terms, then extract the 
square root of the nomerator finr a new numerator, and of the denomi- 
nator for a new denominator; or, reduce the vulgar fraction to a 
decimal, and extract its root 

A. What 10 the square root of 148996 ? 

OPXllATIOir. 

148996(386 

68)589 
544 



766)4596 
4596 



8. What 

4. What 

5. What 

6. What 
T. What 

8. What 

9. What 



8 the square root of 23804641 ? 

s the square root of 10673289 ? 

8 the square root of 20894041 ? 

8 the square root of 1014049 ? 

8 the square root of 516961 ? 

8 the square root of 182329 ? 

s the square root of 61723020.96 ? 

Ana. 7856.4. 
10. What is the square root of 9754.60423716 ? 

Ans. 98.7654. 
11* What is the square root of f|f| ? Ans. ff . 



Ans. 4879. 
Ans. 3267. 
Ans. 4571. 
Ans. 1007. 

Ans. 719. 

Ans. 427. 
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Id. What is the square root of i^/V% ^ ^^^* iS^ 

18. What is the square root of -^^ ? Ans. ^. 

14« What is the square root of ^ff ? Ans. j|^. 

15. What is the square root of 60yV ^ -^^* "^f • 

16* What is the square root of 28^ ? Ans. 5| 

17. What is the square root of 47^ ? Ans. 62. 

APPLICATION OF THE SQUARE ROOT. 

18* A certain general has an army of 226576 men ; how 
many must he place rank and file to form them into % 
■ square ? Ans. 476. 

NoTX. In a right angle triangle, the square of the longest side is 
equal to the sum of the squares of the other two sides. 

19* What must be the length of a ladder to reach to the 
top of a house 40 feet in height i the bottom of the lad- 
der being placed 9 feet from the sill ? Ans. 41 feet. 

20. Two vessels sail from the same^ port ; one sails due 
north 360 miles, and the other due east 450 miles ; 
what is their distance from each other ? 

Ans. 576.2-|- miles. 

dl« If a pipe, 2 inches in diameter, will fill a cistern in 
20j^ minutes, how long would it take a pipe, that is 3 
inches in diameter ? Ans. 9 minutes. 

fist* If an anchor, which weighs 2000 lbs., requires a 
cable 3 inches in diameter, what should be the diameter 
of a cable, when the anchor weighs 40001bs. ? 

Ans. 4.24-)- inches. 

23« How large a square stick may be hewn from a 
round one, which is 30 inches in diameter ? 

Ans. 21.2-|- inches square. 

24. John Snow's dwelling is 60 rods north of the meet- 
inghouse, James Briggs' is 80 rods east of the meet- 
inghouse, Samuel Jenkins' is 70 rods south, and James 
Emerson's 90 rods west of the meetinghouse ; how far 
will Snow have to travel to visit his three neighbours, 
and then return home ? Ans. 428.4-{- rods. 
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Section 49. 

EXTRACTION OF THE CUBE ROOT. 

A CuBB 18 a solid, bounded by six equal squares. 

A number is said to be cubed, when it is multiplied 
into its square. 

To extract the cube root, is to find a number, which, 
being multiplied into its square, will produce the given 
number. 

The extraction of this root has been illustrated by 
mathematicians in various ways. But it is believed, that 
Robert Record, Esquire, of London, in his Arithmetic 
published in 1673, was among the first, who illustrated 
this rule by the use of various diagrams and blocks. 
The same thing, with but little variation, has been done 
by several arithmeticians in our own country. 

The Rule for extracting the root depends on the fol- 
lowing 

THEOREM. 

If any line or number be divided into two parts, the 
cube of the whole line or number, is equal to the cube 
of the greater part, plus the square of the greater part 
multiplied by 3 times the less part, plus the square of 
the less part multiplied by 3 times the larger part, plus 
the cube of the less part. 

To illustrate this Theorem, let 27 be divided into two 
parts, 20 and 7. Then, by the hypothesis, the cube of 
27 is equal to the cube of 20, plus the square of 20 mul- 
tiplied by 3 times 7, plus the square of 7 multiplied by 
3 times 20, plus the cube of 7. 

OPXRATIOS. 

Cube of 27 = 19683 

Cube of 20 =8000 

Square of 20 multiplied by 3 times 7 = 8 40 

Square of 7 multiplied by 3 times 20 = 2940 

Cube of 7 = 343 

Proof. = 19683; 
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Hence the following 

RULE. 

1. Separate the given number into periods of three figures 
eachj hy putting a point over the unit figure., and every third 
figure beyond the place of units. 

2. Fkld hy the tabic the greatest cube in the left hand 
period, and put its root in the quotient. 

3. Subtract the cuhe, thus found, from this period, and 
to the remainder bring dovm the next period ; call this the 
dividend, 

4. Multiply the square of the quotient by 300, calling it 
the triple square; multiply also the quotient by 30, calling 
it the triple quotient ; the sum of these call the divisor. 

5. Find how many times the divisor is contained in the 
dividend, and place the result in the quotient. 

6. Multiply the triple square by the last quotient figure, 
and write the product under the dividend ; multiply the 
square of the last quotient figure by the triple quotient, and 
place this product under the last ; under all, set the cube of 
the last quotient figure, and call their sum the subtrahend. 

7. Subtract the subtrahend from the dividend, and to the 
remainder bring dovm the next period for a new dividend, 
with which proceed as before, and so on, till the whole is 
completed. 

NoTx 1. The nine role must be observed for continuing the oper- 
ation, and pointing for decimals, as in the square root. 

NoTx 2. In inquiring how many times the dividend will contain 
the divisor, we must sometimes make an allowance of two or three 
units. See National Arithmetic, page 205. 

1. What b the cube root of 78402752 ? 

OPXRATIOH. 

7840275^(428 4x4x300= 4800 

64 4x30= 120 

«g0) 14402= l8t dividend. Ist diyisor.= 4920 

9600 4800x2= 9600 

480 120x2x2= 480 

8 2x2x2= 8 

10088 =l8t subtrahend, let Bubtrahend.= 10068 

N 
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530460)43!4752=2d diYidend. ^x42x300= 

4233600 42x30= 1260 



80640 2d divisor.= 530460 

512 529200x8=4233600 



4314752=2d robtrahend. 1260x8x8= 80640 

8x8x8= 512 

2d 8abtrahend.=431475S 



2. What 
8. What 

4. What 

5. What 

6. What 



8 the cube root of 74088 ? Ans. 42. 
s the cube root of 185193 ? Ans. 57. 

is the cube root of 80621568 ? Ans. 432. 

9 the cube root of 176558481 ? Ans. 561. 
8 the cube root of 257259456 ? Ans. 636. 



7* What is the cube root of 1860867 ? Ans. 123. 

8. What 18 the cube root of 1879080904 ? Ans. 1234. 

9. What is the cube root of 41673648.563 ? 

Ans. 346.7. 

10. What is the cube root of 48392.1516051 ? 

Ans. 78.51. 

11. What is the cube root of 8.144865728 ? 

Ans. 2.012. 
151. What is the cube root of ^^^ ? Ans. -fg. 

18. What is the cube root of 49^ ? Ans. 3f . 

14. What is the cube root of I66f ? Ans. 5^. 

15. What is the cube root of 85^ ? Ans. 4{. 

APPLICATION OF THE CUBE ROOT. 

Spheres are to each other, as the cubes of their diam- 
eter. 

Cones are to each other, as the cubes of their altitudes 
or bases. 

All similar solids are to each other, as the cubes of 
their homologous sides. 

16. If a ball, 4 inches in diameter, weighs 501bs., what 
is the weight of a ball 6 inches in diameter ? 

Ans. 168.7+ lbs. 
17* If a sugar loaf, which is 12 inches in height, weighs 
161bs., how many inches may be broken from the base, 
that the residue may weigh dibs. ? Ans. 2.5-|- in* 
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18. If an ox, that weighs SOOlbs., girts 6 feet, what is the 
weight of an ox that girts 7 feet ? Ans. 1270.31bs. 

19. If a tree, that is one foot in diameter, make one 
cord, how many cords are there in a similar tree, whose 
diameter is two feet ? Ans. 8 cords. 

SO. If a bell, 30 inches high, weighs lOOOlbs., what is the 
weight of a bell 40 inches high ? Ans. 2370.3]bs. 

Sil, If an apple, 6 inches in circumference, weighs 16 
ounces, what is the weight of an apple 12 inches .in cir- 
cumference ? Ans. 128 ounces. 



Section OO. 

GEOMETRICAL PROBLEMS. 

1. To find the area of a square or parallelogram. 

RuLB. Multiply the length by the breadth^ and the pro^ 
duct is the superfiddl contents. 

d. To find the area of a rhombus or rhomboid. 

RoLB. Multiply the length of the base by the perpen* 
dicular height 

8. To find the area of a triangle. . 

RuLB. Multiply the base by half the perpendicular 
height ; or^ add the three sides together ; then take half of 
that sumj and out of it subtract each side severally ; multiply 
the half of the sum and these remainders together,, and the 
square root^ of this product will be the area of the tri" 
angle. 

4. Having the diameter of a circle given, to find the 
circumference. 

RuLB. Multiply the diameter by 3.141502, and the pro^ 
duct is the circumference. 
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NoTX. The exact proportion^ which the diimeter of a drcle bear* 
to the circumference, has never been discovered, although aome 
mathematicians, have carried it to 200 places of decimals If the 
diameter of a circle be 1 inch, the circumference will be 3.141602653 
6fi97982384eM488888796M884l97ie9a09f751O662O9749446923O78164O62 
862O80O6628O848a»42117O(r7962148O8(»lS282aOe647OM8^^ 
228172586M061284902 inchei nearly. 

5. Having the diameter of a circle given, to find the side 
of an equal square. 

Rdlb. Multiply the diameter 5y* .886227, and the pro^ 
duct is the side of an equal square. 

6. Having the diameter of a circle given, to find the side 
of an equilateral triangle inscribed. 

Rule. Multiply the diameter by .707016, and the pro* 
duct is the side of a triangle inscribed* 

7» Having the diameter of a circle given, to find the area. 

RuLB. Multiply the square af the diameter hy .785396, 
and the product is the area. Or^ multiply half the diam^ 
eter hy half the circumference^ and the product is the area. 

8* Having the circumference of a circle given, to find the 
diameter. 

Rule. Multiply the circumference hy .31831, and Ae 

product is the diameter. 

0. Having the circumference of a circle given, to find 
the side of an equal square. 

Rule. Multiply the circumference hy .282094, and the 
product is the side of an equal square. 

10. Having the cireumference of a cirole given, to find 
the side of an equilateral triangle inscribed. 

Rule. Multiply the circumference hy .2756646, and 
the product is the side of an equHatercd triangle inscribed. 

11. Having the circumference of a circle given, to find 
the side of an inscribed square. 

Rule. Multiply the circumference by .225079, and the 
product is the side of a square inscribed. 
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12. To find the contents of a cube or parallelopipedon. 

Rule. Multiply the lengthy height^ and breadth^ con' 
iinuaUy together^ and the product is the contents. 

13. To find the solidity of a prism. 

Rule. Multiply the area of the hase^ or end^ by the 
height. 

14. To find the solidity of a cone or pyramid. ~ 

m 

Rule. Multiply the area of the base by i of its height. 

16. To find the surface of a cone. 

Rule. Multiply the circumference of the base by half 
its slant height. 

16* To find the solidity of the frustum of a cone, or 
pyramid. 

Rule. Multiply the diameters of the two bases together ^ 
and to the product add \ of the square of the difference of 
the diameters ; then multiply this sum by .785398, and the 
product will be the mean area between the two hoses ; lastly^ 
multiply the mean area by the length of the frustum^ and 
the product will be the solid contents. 

Or^ find when it would terminate in a cone^ and then 
find the contents of the part supposed to be added^ and take 
it away from the whole. 

17. To find the solidity of a sphere or globe. 
Rule. Multiply the cube of the diameter by .5236, 

18. To find the convex surface of a sphere or globe. 
Rule. Multiply its diameter by its circumference. 

19. To find the contents of a spherical segment. 

Rule. From three times the diameter of the sphere^ 
take double the height of the segment ; then multiply the re- 
mainder by the square of the height^ and the product by the 
decimal .5236 for the contents ; or to three times the square 
of the radius of the segments base^ add the square of its 
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height; them wmUiply the tmmhy the height^ and Ike produd 
hy .5296 far the contenU. 

SO. To find iiow large a cabe ma/ be cut from anj 
giyen sphere, or be inscribed in it. 

RuLB. Square the diatneter of the sphere^ divide that 
product by 3, and extract the square root of the quotient 
for the answer. 

fll. To find the namber of gallons, &c., in a square 
vessel. 

Rule. Take the dimensions in inches ; then wudtiplp the 
lengthy breadth^ and^ height together ; divide the product hy 
282 for die gaXtons^ 231 for mne gallons^ and 2150.42 for 
hushels. 

ftSl. To find the contents of a cask. 

Rule. Take the dimensions of the cask in inches ; viz, 
the diameter of the hung and head, and the length of the 
cask. Note the difference between the bung diameter and 
the head diameter. If the staves of the cask be much curved 
between the bung and the head^ multiply the difference by .7; 
if not quite so much curved^ by .65; if they bulge yet less^ 
by .6 ; and^ if they are almost straight^ by .55 ; add the 
product to the head diameter ; the sum will be a mean diam" 
eter by which the cask is reduced to a cylinder. 

Square the mean diameter thus founds then multiply it by 
the length ; divide the product by 359 jfor ale or beer gal- 
lons^ and by 294 for wine gallons. 

23* To find the contents of a round vessel, wider at one 
end than the other. 

Rule. Multiply the greater diameter by the less; to 
this product^ add ^ of the square of their difference^ then 
multiply by the height^ and divide as in the last rule. 

24. To measure round timber. 

Rule. Multiply the length of the sticky taken in feet, by 
the square of ^ the girt^ taken in inches ; divide this pro» 
duct by 144, and the quotient is the contents in cubic feet. 
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NoTx. The eirt ib tniudly taken about | the diafanoe fiom the 
larger to the smidler end. 

1* What are the contents of a board 25 feet long and 3 

feet wide ? Ana. 75 feet. 

d* What is the difierenee between the contents of two 

floors ; one is 37 feet long and 27 feet wide, and the 

other is 40 feet long and '20 feet wide ? Ans. 199 feet. 
3. The base of a rhombus is 15 feet, and its perpendica<* 

lar height is 12 feet ; what are its contents ? 

Ans. 180 feet. 
4» What are the contents of a triangle, whose base is 24 

feet, and whose perpendicular height is 18 feet ? 

Ans. 216 feet. 
5. What are the contents of a triangular piece of land, 

whose sides are 50 rods, 60 rods, and 70 rods ? 

Ans. 1469.69-}- rods. 
6* What is the circumference of a circle, whose diame- 

ter is 50 feet ? Ans. 157.0796-|- feet. 

7. We have a round field 40 rods in diameter ; what is 
the side of a square field, that will contain the same 
quantity ? Ans. 35.44-|- rods. 

8. What is the side of an equilateral triangle, that may 
be inscribed in a circle 50 feet in diameter ? 

Ans. 35.35-f- feet. 

9. If the diameter of a circle be 200 feet, what is the 
area ? Ans. 31415.92-}- feet. 

lO* What is the diameter of a circle, whose circumfer- 
ence is 80 miles ? Ans. 25.46-}- miles. 

11* I have a circular field 100 rods in circumference ; 
what must be the side of a square field, that shall con<- 
tain the same area .' Ans. 28.2-}- rods. 

1^ Required the side of a triangle, that may be iii- 
scribed in a circle,- whose circumference is 1000 feet. 

Ans. 275.66-f- feet. 

18* How large a square field may be inscribed in a cir- 
cle, whose circumference is 100 rods ? 

Ans. 22.5-|- rods square. 

14* How many cubic feet are there in a cube whose 
sides are 8 feet ? Ans. 512 feeU 

15. What is the difference between the number of cubic 
fe«t in a room 30 feet long, 20 feet wide, and IQ feel 
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high, and the number of square feet in the surface of the 
room ? Ans. 6000 solid feet. 2200 square feet. 

16* What are the contents of a triangular prism, whose 
length is 20 feet, and the three sides of its triangular 
end or base 5, 4, and 3 feet ? Ans. 120 feet. 

17* What are the solid contents of a cone, whose height 
is 30 feet, and the diameter of its base 5 fc^et ? 

Ans. 196.3-]- feet. 

18* The largest of the Egyptian pyramids is square at 
its base, and measures 693 feet on a side. Its height 
is 500 feet. Now, supposing it to come to a point at its 
vertex, what are its solid contents, and how many miles 
in length of wall would it make, 4 feet in height and 2 
feet thick ? 
Ans. 60,041,500 cubic feet. 1894.9 miles in length. 

19* Required the convex surface of a cone, whose side 
is 50 feet, and the circumference at its base 12 feet. 

Ans. 300 {eei 

UO. Required the solid contents of Bunker Hill monu« 
ment, whose height is 220 feet, and being 30 feet square 
at its base, and 15 feet square at its vertex. 

Ans. 115500 cubic feet. 

ft\. What are the contents of a stick of timber 20 feet 
lone, and the diameter at the larger end 12 inches, and 
at the smaller end 6 inches ? Ans. 9.163-f- feet. 

fi^. What is the solidity of a sphere, whose diameter is 
20 inches ? Ans. 4188.8-f- inches. 

d8. What is the convex surface of a globe, whose diam- 
eter is 20 inches ? Ans. 1256.6-f- inches. 

fUt. What are the contents of a spherical segment 3 feet 
in height, cut from a sphere 10 feet in diameter ? 

Ans. 1 13.0976 feet. 

ftS. What is the solidity of a segment of a sphere, its 
height being 8 inches, and the diameter of its base 20 
inches ? Ans. 1524.7232 inches. 

36. How large a cube may be inscribed in a sphere 10 
inches in diameter ? Ans. 5.773-f- inches. 

ftl* How many wine gallons will a cubical box contain, 
that is 8 feet long, 4 ieet high, and 3 feet wide } 

Ans. 718.1-f- gallons. 

M« How many bushels of grain will a box contain, that 
b 12 feet long, 5 feet wide, and 4 feet high ? 

Ans. 192.8-4- bushels. . 
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S9. What are the c<Miteat» of a cask, in wine gallons^ 
whose buog diameter is 30 inches, head diameter 24 
inches, and length 40 inches F Ans. 108.19-]- gallons. 

80. How manj cubic feet in a stick of timber, which is 
40 feet long, and whose girt is 60 inches ? 

Ans. 62^ feet. 



Section ffl. 

MISCELLANEOUS QUESTIONS. 

!• What is the difference between 7 pence and 10 cents? 

Ans. -kl. 
Stm What number is that, to which, if ^ be added, the 

sum will be 7^ ? Ans. 7f . 

8* What number is that, from which, if 3f be taken, the 

remainder will be 4^ ? Ans. 7^, . 

4. What number is that, to which, if 3f be added, and 
the sum divided by 5f , the quotient will be 5 ? 

Ans. 23f . 

5. Prom -^ of a mile^ake { of a furlong. 

Ans. 4fur. 12rd. 8ft. 8in. 

6. From 7 acres take -^ of a rood. 

Ans. 6A. 3R. 7p. 74ft. 36in. 
7« John Swift can travel 7 miles in f of an hour, but 
Thomas Slow can travel only 5 miles in -fj- of an hour. 
Both started from Dan vers at the same time for Boston, 
the distance being 12 miles. How much sooner will 
Swift arrive in Boston than Slow ? Ans. 12ff seconds. 

9. If f of a ton cost 8 49, what cost Icwt. ? 

Ans. $3.92. 
9* How many bricks, 8 inches long, 4 inclies wide, and 
2 inches thick, will it take to build a wall 40 feet long, 
20 feet high, and 2 feet thick ? Ans. 43200 bricks. 

10. How many bricks will it take to build the walls of a 
house, which is 80 feet long, 40 feiei wide, and 25 feet 
high, the wall to be 12 inches thick ; the brick being of 
the same dimensions, as in the laat question ? 

Ans. 159300 bricks. 
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11* How manj tiles, 8 inches square, will cover a floor 
18 feet long, and 12 feet wide ? Ans. 486 tiles. 

1^ If it cost • 18.25 to carry llcwt. 3qr. 191bs. 46 miles, 
how much must be paid for carrying ^3cwt. 2qr. lllbs. 
96 mUes ? Ans. $ 267. 1'^tj^^. 

13* A merchant sold i^ piece of cloth for $24, and there- 
by lost 25 per cent. ; what would he have gained, had 
he sold it for $ 34 ? Ans. G^ per cent. 

14. Bought a hogshead of molasses, containing 120 gal- 
lons, for $ 30 ; but 20 gallons haying leaked out, for 
what must I sell the remainder per gallon to gain 9 10 ? 

Ans. • 0.40. 

15, In a piece of land 117f rods long, and 112f rods 
wide, how many acres ? 

Ans. 82A. IR. 18p. 2yd. 7ft. 133fin; 
16* Bought a quantity of goods for $ 128.25, and, having 
kept them on hand 6 months, for what must I sell them 
to gain 6 per cent. ? Ans. 9 140.02. 

17. If 27 bushels of potatoes cost $ 8.75, what must be 
paid for 36 bushels ? Ans $ 11.66-]-. 

18. How many bushels of oats, at 50 cents per bushel, 
must I give Moses Webster for 93 bushels of corn, at 
ft 1.25 per bushel ? Ans. 232 j- bushels. 

19* How many bushels of salt, at S 1.30 per bushel, must 
be given in exchange for 75 bushels of wheat, at 9 1 •25 
per bushel ? Ans. 72/^ bushels. 

fiO, If a sportsman spend -J- of his time in smoking, j- in 
*' gunning," 2 hours per day in loafing, and 6 hours in 
eating, drinking, and sleeping, how much remains for 
useful purposes ? Ans. 2 hours. 

5^1. If a lady spend j- of her time in sleep, -^ in making 
calls^ i at her toilet, ^ in reading novels, and 2 hours 
each day in receiving visits, how large a portion of her 
time will remain for improving her mind, and domestic 
employments ? Ans. 3f |^ hours per day. 

22. What will a piece of land 7% rods long, and 5| rods 
wide, come to at $25.75 per acre ? Ans. $6.65^f. ' 

28. If 5f ells English cost • 15.16, what will 71f yards 
cost ; Ans. $ 155.39. 

24. If a sfaff 4 foet long cast a shadow 5f feet, what is 
the height of that steepto whose shadow is 150 feet ? 

Ans. 107| feet 



/ 
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ft6» Borrowed df James Daj $ 150 for six months ; after- 
wards I lent him 8 100 ; how ]ong shall he keep it to 
indemnify him for the sum he lent me ? Ans. 9 months. 

S6* A certain town is taxed $ 6045.50 ; the valuation of 
the town is $293275.00 ; there are 150 polls in the town, 
which are taxed S 1.20 each. What is the tax on a dol- 
lar, and what does A. pay, who has 4 polls, and whose 
property is valued at $ 3675 ? 

Ans. $ 0.02. A.'s tax $ 78.30. 

27. What is the value of 97 pigs of lead, each weighing 
2cwt. 3qr. lUb., at £S, 17s. 9d. per cwt. ? 

^ Ans. £ 1074. Os. 6^d. 

2S. What is the interest of $ 17.86, from Feb. 9, 1840. 
to Oct. 29, 1842, at 7^ per cent. ? Ans. $ 35.24-f . 

29. What is the interest of $ 97.87, from Jan. 7, 1840, 
to Sept. 25, 1842, at 9 per cent. ? Ans. $ 23.92+. 

aO. T. Jones' note for $ 1728 is dated March 1, 1836 ; 
Sept. 25, 1836, was received • 50.00, 

Jan. 1, 1837, do. $60.00, 

June 7, 1837, do. $ 8.00, 

Dec. 25, 1837, do. $ 10.00, 

March 6, 1838, do. $ 5.00, 

Sept. 1, 1838, do. $9.00, 

Jan. 1, 1839, do. $300.00, 

July 4, 1839, do. $ 100.00, 

Sept. 6, 1840, do.- $ 14.00, 

Jan. 25, 1841, do. $ 500.00, 

Dec. 11, 1841, do. $15.00, 

March 9, 1842, do. $ 200.00, 

What is due Nov. 29, 1842 ? Ans. $ 1060.29. 

81. $ 1000. Salem, N. H., Oct. 29, 1836. 

For value received, I promise to pay Luther Emer- 
son, Jr., or order, on demand, one thousand dollars with 
interest. Emerson Luther. 

Attest, Adams Ayer^ 

On this note are the following indorsements. 
Jan. 1, 1837, was received $ 125.00, 

June 5, 1837, do. $ 316 00, 

Sept. 25, 1837, do. » 417.00, 

AprU 1, 1838, do. $ 100.00, 

July 7, 1838, do. $ 50.00 ; 

What is due, at compound interest, Oct. 29, 1842 

Ans. $53.79. 
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93» J. Ladd*8 garden is 100 feet long and 80 feet wide; 
be wishes to enclose it with a ditch 4 feet wide ; how 
deep must it be dug, that the soil taken from it maj 
raise the surface one foot. Ans. 5j^ feet. 

88. How raanj jards of paper, that is 30 inches wide, 
will it require to cover the walls of a room, that is 15^ 
feet long, 11^ feet wide, and 7f feet high ? 

Ans. 65^ jards. 

34* ^Charles Carleton has agreed to plaster the above 
room at 10 cents per square jard ; what will be his 
bill ? Ans. $ 6.54f . 

85. How many cubic inches are contained in iw cube, 
that may be inscribed in a sphere 40 inches in diame- 
ter ? Ans. 12316.84- inches. 

86. The dimensions of a bushel measure are 18^ inches 
wide, and 8 inches deep ; what should be the dimen- 
sions of a similar measure, that would contain 4 quarts ? 

Ans. 9^ inches wide, 4 inches deep. 

87* A gentleman willed ^ of his estate to his wife, and ^ 

of the remainder to his oldest son, and ^ of the residue, 

which was $ 151 .33^, to his oldest daughter ; how much 

of his estate is left to be divided among his other heirs ? 

Ans. $ 756.66f . 
88* A man bequeathed ^ of his estate to his son, and ^ 
of the remainder to his daughter, and the residue to his 
wife ; the difference between his son and daughter's 
portion was $ 100 ; what did he give his wife ? 

Ans. $ 600.00. 
89* A young man lost ^ of his capital in speculation ; 
he afterwards gained $500 ; his capital then was $ 1250; 
what, was the sum lost ? Ans. $ 250.00. 

40. From -f of a yard, there was sold ^ of it ; how much 
remained ? Ans. ^ yard. 

41. Sold a lot of shingles for $50, and by so doing I 
gained 12^ per cent. ? what was their value ? 

Ans. $ 44.44f 
4d« If tallow be sold at 7^. per lb., what is the value 

of 17cwt. 3qr. 181bs. ? Ans. $206.95f. 

48. If ^ of a yard cost $5.00, what quantity will $ 17.50 

purchase ? Ans. |J yard. 

44« If a man travel 17rd. 10ft. in ^ of an hour, how 
far will he travel in 8f hours ? 

Ans. 1 mile, 028f feet. 
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4S» When 9 11.75 are paid for 2f acres, what quantity 
will • 100.00 purchase ? Ans. 19A. IR. 32^^fp. 

46* John Savory. and Thomas Hardj traded in company; 
SaYory put in for capital • 1000 ; they gained $ 12S.00 ; 
Hardy received for his share of the gains $ 70 ; what 
was his capital ? Ans. • 1206.89^f . 

47. £. Fuller lent ■ a certain sum of money to C. Lam- 
son, and, at the end of 3 years, 7 months, and 20 days, 
he received interest and principal $ 1000 ; what was the 
sum lent ? . Ans. • 820.79fft. 

48» Lent $ 88 for 18 months, and received for interest 
and principal $ 97.57 ; what was the^er cent. ? 

^s. H per cent. 

49. When f of a gallon cost $ 87, what cost 7 j^ gallons ? 

Ans. $ 1051.25. 

50. When S71 are paid for 18f yards of broadcloth, 
what cost 5 yards ? Ans. $ 19.26^. 

51. How many yards of cloth, at $ 4.00 per yard, must 
be given for 18tons. 17cwt. 3qr. of sugar, at 9 9.50 per 
cwt. ? Ans. 897^ yards. 

Sfl. How much grain, at (1.25 per bushel, must be 
given for 98 bushels of salt, at 9 0.45 per bushel ? 

Ans. 35^ bushels. 

58. How many acres of land, at 9 37.50 per acre must 
be given for 80tons. 18cwt. 3qr. 201bs. of coal, at 9 8.50 
per ton ? Ans. 19A. 2R. 33^p. 

54* A person, being asked the time of day, replied, that 
^ of the time passed from noon was equal to i^ of the 
time to midnight. Required the time. 

Ans. 40 minutes past 4. 

6S, How many cubic feet of water in a pond, that con- 
tains 200 acres, and is 20 feet deep ? 

Ans. 174,240,000 feet. 

M. On a certain ni^ht, in the year 1842, rain fell to the 
depth of 3 inches m the town of Haverhill ; the town 
contains about 20,000 square acres. Required the num- 
ber of hogsheads of water figdlen, supposing each hogs- 
head to contain 100 gallons, and each gallon 282 cubic 
inches. Ans. 1334a042hhd. 55gal. Iqt. Opt. 2^gi. 

57. If the sun pass over one degree in 4 minutes, and 
the longitude of Boston is 7P 4' west, what will be the 
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time at Boston, when it is lib. 16ni. A. M. at London ? 

Ans. 6h. Sim. 44sec. A. M. 

58. When it is 2h. 36ni. A. M. at the Cape of Good 
Hope, in longitude 18° 24' east, what is the time at 
Cape Horn, in longitude 67*^ 21' west ? 

Ans. 8h. 53m. P. M. 

59. Yesterday my longitude, at noon, was 16° 18' west ; 
to-day 1 perceive by my watch, which has kept correct 
time, that the sun is on the meridian at lib. d6ni. ; 
what is my longitude ? Ans. 22° 1& west. 

60. Sound, uninterrupted, will pass 1142 feet in one sec- 
ond, how long M/41 it be in passing from Boston to Lon- 
don, the distance being about 3000 miles ? 

Ans. 3h. 51m. 10-f«ec. 

61* The time which elapsed between seeing the flash of 
a gun, and hearing its report, was 10 seconds ; what 
was the distance ? Ans. 2 miles. 860 feet. 

6d* If a globe of silver, 2 inches in diameter, be worth 
<t 125, what would be the value of a globe 3 inches in 
diameter ? Ans. 9 421. 87 j.. 

68. J. Pearson has tea, which he barters with M. Swift, 
at 10 cents per lb. more than it costs him, against sugar, 
which costs Swift 15 cents per lb., but which he puts at 
20 cents per lb., what was the first cost of the tea ? 

Ans. $ 0.30. 

64. Q. and T. barter ; Q. makes of 10 cents 12 j> cents ; 
Y. makes of 15 cents 19 cents ; who makes the most 
per cent., and by how much ? 

Ans. Y. makes If per cent, more than Q. 

65. A certain individual was bom in 1786, September 25, 
at 27 minutes past 3 o'clock, A. M., how many minutes 
old will he be July 4, 1844, at 30 minutes past 5 o'clock, 
P. M. ? Ans. 30,386,283 minutes^ 

66. The longitude of a certain star is 3s. 14°. 26^. 14'',, 
and the longitude of the moon at the same time is 8s. 
19°. 43' 28"., how far will the moon have to move m her 
orbit to be in conjunction with the star ? 

Ans. 6s. 24°. 42'. 46". 

67. From a small field containing 3A. IR. 23p. 200ft., 
there were sold lA. 2R. 37p. 30yd. 8ft. ; what quantity 
remained ? Ans. lA. 2R. 25p. 21yd. 5ft. 36in. 

68. What part of f of an acre is J of an acre? 

Ans. jy- 
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60* My chaise having heen injured by a very bad boy, I 
am obliged to sell it for 968.75, which is 40 per cent, 
less than its original value, what was the cost ? 

Ans. • 114.58|. 

70. Charles Webster's horse is valued at 9 120, but he 
will not sell him for less- than $ 134.40 ; what per cent, 
does he intend to Blake ? Ans. 12 per cent. 

71. Three merchants, L. Emerson, E. Bailey, and S. 
Cortiss engaged in a cotton speculation. Emerson ad- 
vanced $3600, Bailey $4200 and Curtiss 92200. 
They invested their whole capital in cotton, for which 
they received 9 15000 in bUls on a bank in New Orleans. 
These bills were sold to a Boston broker at 15 per cent, 
below par, what is each man's net gain ? 

Ans. Emerson 8990.00. Bailey 9 1155.00. Curtiss 
• 605.00. 

7fl» Bought a box made of a plank 3^ inches thick. Its 
length is 4fl. 9in., its breadth 3fl. 7in., and its height 2ft. 
llin. How many square feet did it require to make the 
box, and how many cubic feet does it contain ? 

Ans. 70/^ square feet, 29^ cubic feet 

78* How many bricks wUl it require to construct the 
walls of a house, 64 feet long and 32 feet wide, and 28 
feet high ; the walls are to be 1ft. 4in. thick, and there 
are also three doors 7ft. 4in. high, and 3ft. Sin. wide ; 
also 14 windows 3 feet wide and 6 feet high, and 16 win- 
dows 2ft. 6tn. wide and 5ft. 8in. high. Each brick is to 
be 8 inches long, 4 inches wide, and 2 inches thick. 

Ans. 167,480 bricks. 

74. John Brown gave to his three sons, Benjamin, Samuel, 
and William, $ 1000 to be divided in the proportion of 
i, ^, and -J- respectively ; but William, having received 
a fortune by his wife, resigns his share to his brothers*- 
It is required to divide the whole sum between Benja- 
min and Samuel. 

Ans. Benjamin $ 571.42f . Samuel • 428.57f 

75. Peter Webster rented a house ibr one year to Thomas 
Bailey for S 100 ; at the end of four months, Bailey 
rented one half of the house to John Bricket, and at the 
end of eight months, it was agreed by Bricket and 
Bailey to rent one third of the house to John Dana. 
What share of the rent must each pay } 

Ans. BaUey $61^, Bricket $27^, and Dana • 11^. 
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76* Boaght 366 jards of broadcloth, fi>r which I paid 
X576. 178. 9d. ; for how much most the cloth be sold 
per yard to gain 25 per cent. Ana. £ 1. 19s. 6^/^. 

77* John Brown's house is 40 feet square ; the roof 
comes to a point orer the centre of the house, and this 
point is 12 feet above the garret floor. Required the 
length of a rafter, which extends from one of the cor- 
ners of the house to the highest part of the roof. 

Ans. 30.72-1- feet. 

78* Minot Thayer sold broadcloth at $ 4.40 per yard, and 
by so doing he lost 12 per cent. ; whereas he ought to 
hare gained 10 per cent. For what should the cloth 
have been sold per yard ? Ans. 1 5.60. 

79. John Crowell sold cloth at $5.50 per yard, and 

Sained 10 per cent. ; whereas, the cloth having been 
amaged, he should have sold it 12 per cent, less than 
the cost. What in justice should he have charged per 
yard ? Ans. 94.40. 

6iO. Jacob How has cloth, which he purchased for 12 per 
cent, less than its value ; but he sells it at 10 per cent, 
more than it is worth, and by so doing he eains $ 1.10 on 
each yard. What per cent.* did he make on his pur- 
chase ? Ans. 25 per cent. 

81* A gentleman has five daughters, Emily, Jane, Betsey, 
Abigail, and Nancy, whose fortunes are as follows. 
The first two and the last two have $ 19,000 ; the first 
four 9 19,200 ; the last four (20,000 ; the first and the 
last three $20,500 ; the first three and the last $21,300. 
What was the fortune of each ? 

Ans. Emily has $ 5,000 ; Jane $ 4,500 ; Betsey 
$6,000 ; Abigail $ 3,700 ; and Nancy $5,800. 
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CANCELLING METHOD. 

Bt the Cancelling Method the scholar is enahled to solve 
many questions with less than half the lahor, that would be 
required by the usual process. It cannot, however, be ap- 
plied to- all the rules of arithmetic, nor to all the questions under 
any one rule ; but it is generally used in the operations of 
those questions which require Multiplication and Division. 
The system is not new. It has been before the public in 
some form or other for centuries. John Birks, who published 
the second edition of his most excellent system of '"'' Arithmet- 
ical Collections *' in London, 1764, hiets made many improve- 
ments in the system. Since that period, but little advance has 
been made in it. Whether the author has made his system 
more plain and intelligible than has been done by others, the 
candid public must judge. He has spared no pains to exhibit 
its applicability and utility to those departments of arithmetical 
science where it can be advantageously employed. He be- 
lieves the system can be of but little use to the pupil, until he 
can perform the questions by the common method. Hence 
the propriety of deferring attention to this method, until the 
common rules of arithmetic are thoroughly understood. 

6ENEHAL BULE. 

1. Equal divisors and dividends cancel each other. 

2. When the product of two divisors is equal to the product 
of two dividends^ they cancel each other. 
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L CaiiceUiiig appfied to Comiwaiid Piactioiis. 

KvLE 1. — If there be mimbers ts ike mmtraiors and de- 
nominators, thai be aliie, an equal number of the same value 
may be eaneeUed. 

1. Beduce iofioffofloritoa ample finctun. 

VTATEMKMT, CAVCKIXKD. 

2X3X4X7X8 2X0X^[X7X# _ 14 
3X4X5X8X» "^ ^X^X5X»X9 ~ 45 ^"^^ 

In this question, we find a 3,4, and 8 among the nomenitorB, 
and also the same numbers among the denominaton. These 
we cancel before we commence the operation. 

2. What is the value of { of A of }} of g ? 

^ ^ t^^^Il^'' We find in this question, 

7X 9 XiiXtll 1_ 8, n, and 17 among the nu- 

tXtiyXfX 19 19 ^** merators, also the same num- 
bers among the denominators. 
These we cancel. 

3. What is the value of I of & of g of ft of Jf of $25. 
7X Xi:;<X 7 X^<?X25 1225 
0XJ:Slxa^^XlOxl7X 1 "" 170 — »^*^»- 

« 

4. Beduce A of i) of {? of {| of 4{ to a simple fraction. 

6. Bequired the value of { of ^ of g of J] of 40l ~ 
7Xf»X3'0Xl'0X4O 280 
0X^0XJ^3X24 ■" 24 ~~ ^^ ^°'' 

6. Beduce }} of }{ of 2f to its equivalent value. 

11X£^{* _ 11 
ifiXi$X 7 ~ 7 ~ ^ ^^• 

7. What is the value of A of If of ft of ^ of $ 18 ? 

g XiiX y X3^0X 18 18 
iiX t XJ'0XT3<T = T = ♦ 18 Ans. 
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8. Wbat is fhe value (rf* A ol" U of ft of f 7|? 

9. What is I of JV of H of ^ gaUons? 

0xi:3fxj:0x6 — sS^^- ^°^- 

Rule 2. — When there are any two numbers^ one in the nur 
merators^ and the other in the denondnatorSy which may he di' 
vtded by a number without a remainder, the quotients arising 
from such division may be used in the operation of the ques" 
tiouy instecul of the original numbers. The quotients also may 
be eancdled, as other numbers, 

1. Reduce | of )f of jg of ^ to its lowest terms. 

opxRATiov. In performmg this question, 

2 7 1 we find that 14 among the 

4X^4XftiX fi 66 numerators, and 7 among the 

nK75?^[7¥iSrvTi ^^ loft -^^^^ denominators, may be divided 
7 n ^^^^^^ ^^^ by 7, and that their quotients 

^ ^ o ^ill be 2 and 1. We write 

the 2 above the 14, and 1 behw the 7. We also find a 21 
among the numerators, and a 27 among the denominators, which 
may be divided by 3, and that their quotients will be 7 and 9. 
We write the 7 (Aove the 21, and 9 behw the 27. We again 
find a 5 among the numerators, and a 25 among the denomi- 
nators, which may be divided by 5, and that their quotients 
will be 1 and 5. We write the 1 over the 5, and the 5 behw 
the 25. We then multiply the 4, 2, 7, and 1 together for a 
numerator = 56, and the 1, 9, 5, and 11 for a denominator = 
495. The answer will therefore be ^. 

2. Reduce }| of ^ of )f of 3^ to a simple fraction. 

2 6 2 1 
UXifiXi0X $ _24: 

iHx^x nxii ~ 275 ^^^' 

5 5 i 
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3. What is the value of } of ^ of ft of )} of ^34? 

1 Z ft ft 

4X 9 XUXUXU __ 27 4^.^. 

fxMxMxmTi - 4 - •*'-^^ ^°'- 

1 <f 4 1 

Note. The above rale will apply, when the product of ■everal numbers ia 
to be divided by the product of other nambere. 

4. What is the continued product of 8, 4, 9, 2, 12, 16, and 5 
divided by the continued product of 40, 6, 6, 3, 8, 4, and 20? 

1 

$xix^xixiftxHx $ I . 

5 

The product of 4 and 9 in the vpper line is equal to the 
product of 6 and 6 in the lower^ therefore they are cancelled ; 
and the product of 2 and 12 in the upper line is equal to the 
product of 3 and 8 in the lower line ; also the product of 16 
and 5 in the upper line is equal to the product of 4 and 20 in 
the loioer line ; these are all cancelled. We also find, that the 
8 in the upper line and the 40 in the lower line may be divid- 
ed by 8, and their quotients will be 1 and 5. We write the 1 
above the 8 and the 5 below the 40. By the usual process, we 
now find our answer is }. 

5. What is the continued product of 12, 13, 14, 15, 16, 18, 
20, 21, and 24, divided by the continued product of 2, 3, 4, 5, 
6, 7, 8, 9, 10, and 11? 

3 2322272 

i^xi3xUxi$xi$xi$xi0xfiixii4 _262O8 
11111111 1 LA°s- 

n. In finding the common multiple of two or more num- 
bers, any on^ number that will meaauie another may be 
cancelled. 

1. What is the least common multiple of 4, 6, 8, 12, 16, 
10, and 20 ? 

4) ^ S 12 16 ^0 20 ^ , ^ ^ „,^ . 
^ g— j g- 4X3X4X6=240 Ans. 
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By examining this question, we find that 8 may be divided 
by 4, 12 by 6, 16 by 8, and 20 by 10 ; therefore we cancel 4, 
6, 8, and 10. 

2. What 18 the least common multiple of 5, 15« 30, 7, 14, 
and 28? 

2)fi ifi 30 Jt U 28 • ,^ ,, ,^ ^ 
— TE "^ 2X15X14=420 Ans. 

ID 14 

In this question, we find that 15 may be measured by 5, 30 
by 15, 14 by 7, and 28 by 14 ; we therefore cancel 5, 15, 7, 
and 14. 

3. What is the least common multiple of 1, 2, 3, 4, 5, 6, 7, 
8, and 9 ? 

2) ili$4&6789 2X3X6X7X4X3 ^ 2520 
3) 6 3 7 4 9 [Ans. 

5 17 4 3 

4. What is the least common multiple of 9, 8, 12, 18, 24, 
36, and 72? 

^1iijlitUfl$72 72 Ans. 

5. What is the least number that 18, 24, 36, 12, 6, 20, and 
48 will measure ? 

4) i$ U 36 ijt $ 20 ^ 4X3X3X5X4=720 Ans. 

3)9 6 12 

3 6 4 



in. SINGLE PROPORTION, 

FBRFORMED BT CAlfCELLING. 

RuLB. — When the first and second termsy or the first and 
third tarmSi can he divided hy any number withotU a remain^ 
dety their quotienU may he used in the operation of the ques* 
tions instead of the terms themselves. 
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CAHCELLIHG HETHOO. 



L If 14cwt of logwood cost 956, wbat cost 95cwt.? 



14 : 95 : : 56 
56 

570 
475 

14)5320(9 380 

112 
112 



4 
95X« 

1 



= ^380 Ans. 



2. If 23 men, in one month, can dig a ditch 19 rods long, 
8 feet wide, and 3 feet deep, how many men woald it requiie 
to dig a ditch 57 rods long, 4 feet wide, and 6 feet deep, in the 
same time? 



ST PKOPOKTIOV. 

19X8X3 : 57X4X6 : : 23 



CAscKiXDre. 



_8 _4 

152 228 
3 6 

456 1368 
23 

4104 
2736 

456)31464(69 men, Ans. 
2736 

4104 
4104 

8. If 7 pairs of shoes will pur- 
chase 2 pairs of boots, how many 
pairs of boots may be purchased 
with 49 pain of shoes ? 

4. If a staff 4 feet m length cast 
a shadow 6 feet long, how high is 
that steeple whose shadow is 144 
feet? 



3 1 t 
fi7X4X$X23 

itx$xii 

1*1 



69 men, 
[Ans. 



7 
0X2 

1 
24 

1 



14 pairs, 
[Ans. 



96 feet, 
[Ans. 
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5. If 4 gallons of vinegar be 
worth 9 gallons of cider, how many 
gallons of cider will it require to 
purchase 36 gallons of vinegar ? 

6. If a man travel 765 miles in 
75 days, how far would he travel 
in 15 days ? 



7. If 15 yards of cloth, that is 3 
quarters of a yard wide, are suffi- 
cient to make a garment, how many 
yards will it require to line the 
same that is 5 quarters of a yard 
wide? 

8. When 9200.85 are paid for 
39 barrels of flour, what must be 
paid for 13 barrels? 



9 

1 
1 153 

n 

3 
1 



66.95 1 

ii00MxiSi 



81 gallons, 
[Ans. 



153 miles, 
[Ans. 



9 yards, 
[Ans. 



166.95 
[Ans. 



IV. COMPOUND PEOPORTION. 



PEBFORBfBD BT CANCELLING. 



orsRATioir. 



1. If. a man travel 117 miles in 30 
days, employing only 9 hours a day, 
how far would he go in 20 days, trav- 
elling 12 hours a day ? 



B0 



20 

It 4 
ilTl 13 



104 miles, Ans. 



In performing this question, we arrange the numbers, that 
would be the second and third terms in the regular statement 
of the question on the right hand of a perpendicular line, and 
the numbers, that would be the first term, on the left We then 
divide the product of the uncancelled numbers on the right by 
the product of the uncancelled numbers on the left. 
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2. If 6 men in 16 days of 9 hours 
each huild a wall 20 feet long, 6 feet 
high, and 4 feet thick, in how many 
days of 8 hours each will 24 men 
build a wall 200 feet long, 8 feet 
high, and 6 feet thick ? 



9 





ii 



A. 



3. If$100gain«6inl2months, 700 
ho^ much would 9 800 gain in 8 ifi 
months? 



90 days, An«, 

$00 8 
$ 4 



4. If 9 100 gam $ 6 in 12 months, 
what must be the sum to gain $ 16 in 
8 months ? 



I 32 Ans. 
i$ 2 

iit 2 

100 



5. How long will it take $ 600 
to gain $ 12, if • 100 gain 86 in 
12 months ? 



6 If8600g8dn 818^1 6 months, 
what is the rate per cent ? 



000 



$ 400 Ans. 
i00 



ilk 



2 
2 



«00 



4 months, Ans 

a00 
U 2 

i$ 3 



7. If 12 men in 15 days can build $ 00 



a wall 30 feet long, 6 feet high, and 
3 feet thick, when the days are 12 
hours long, in what time will 60 men 
build a wall 300 feet long, 8 .feet 
high, and 6 feet thick, when they 
work only 8 hours a day ? 

8. If 8 men spend $ 82 in 18 weeks, 
what will 24 men spend in 52 weeks ? 



m 




$ 



6 per cent. Ans. 

000 10* 




12 



120 days, A11& 

nu 3 

32 

$ 384 Ans. 
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d. If 16 hones consume 84 bush- lf6 
els of grain in 24 days, how many ji^ 
buriiels will suffice 32 hones 48 
days? 



JtSt 2 

^0 2 
84 



336 bushels^Ans. 



10. If the carriage of 
8qr., 150 miles cost 
• 24.56, what must be 
paid for the carnage of 
7cwt 2qr. 25lb8., 64 miles 
at the same rate ? 



161 «^ 
3Oj:^0 
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U 16 

24.58 



I 
68037.44 

4830 



$ 14.08+ 
[Ans. 



11. If 7oz. 5dwt. of 
bread be bought at 4id., 
when com is 4s. 2d. 
per bushel, what weight 
of it may be bought fbr 
Is. 2d., when the price 
per bushel is 5s. 6d. ? 



33 mii0 
.19 4Jfi 



2 

W 7 
145 



2030 
6.27 



lib. 4oz. S^dwt. 
[Ans. 



V. CANCELLING APPLIED TO THE CHAIN RULE. 

The Chain Rule consists in joining many proportions to- 
gether; and by the relations which 3ie sevenl antecedents 
have to their consequents, the proportion between the fint 
antecedent and the last consequent is discovered. 

This rule may oAen be abridged by cancelling equal quanti- 
ties on both sides; and abbreviatmg commensurables. 

NoTB. The fint numben in each part of the question are eallod miia- 
eaifaitff, and the following, e on §eq U €MtM, 

1. If 20 lbs. at Boston make 23 lbs. at Antwerp, and 150 lbs. 
at Antwerp make 180 lbs. at Leghorn, how many pounds at 
Boston are equal to 144 lbs. at Leghorn ? 

OPUIATIOH BY THX CRAlH RULB. 



20 lbs. of Boston : 
150 lbs. of Antwerp : 
144 lbs. of Leghorn. 



23 Antwerp, 
I9b Leghorn, 
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180 
23 

540 



4140 



144 
155 

720 
720 
144 



20 



It win be per- 
oehred in this 
c^ratiaii, that 
the eontiniied 
product of the 



4140)446400(107g lbs. 
4140 



180 



32400 
28980 

9430 
4140 



drrided by the 
ocMitinned pio> 
duct of the con* 



) 



19 
23 



Hence the fol- 
kyiring 



BvLB« — Write the numhetM dlUmaielfj that is, the mdece" 
denli at the left handj and the consequents at the right hand ; 
and, if the last number stands at Ae left hand^ nmltiplp the 
numbers of the left hand eolurnn eontiwaaUjf together for a 
dividend, and those at the right hand far a dioisor ; bat, if 
the last namber stands at the right hand, mnJUiply the numbers 
at the right hand column continually together far a dioidend, 
and those at the left for a divisor ; and the quotient unU be 
the answer* 



OPXRATIOV 9¥ CAVCSLUVe. 



23 
t i»0 



i0 

156 

i44 16 



2480 
23 



= 1072 lbs. Ans. 



2. If 12 lbs. at Boston make 10 lbs. 
at Amsterdam^ and 10 lbs. at Amster- 
dam make 12 lbs. at Paris, how many 
pounds at Boston are equal to 80 lbs. 
at Paris ? 

8. If 25 lbs. at Boston are equal to 
22 lbs. at Nuremburg, and 88 lbs. at 
Nuremburg are equal to 92 lbs. at 
Hamburg, and 46 lbs, at Hsmburg arp 
equal to 49 lbs. at Lyons, how mcLoy 
" Mnds are equal to 98 lbs. at Lyons ? 



i0 


i0 

80 


80 lbs. Ans. 


It n 

4$ 


25 
004 

ma 


1 


00 lbs. Ans. 
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4. If 24 sftiillings in Massachu- 
setts are equal to 32 shillings in 
'New York ; and if 48 shillings 'u\ 
New York are equal to 45 shillings 
in Pennsylvania ; and if 15 shil- 
lings in Pennsylvania are equal to 
10 shillings in Canada ; how many 
shillings in Canada are equal to 
.100 shillings in Massachusetts ? 



2U 

6 4t 



10 
100 



1000 ^^ ^ 
-^^ s= 83}s. Ans. 



5. If 17 men can do as much fkf^ 
work as 25 women, and 5 women 7 
do as much as 7 boys, how many 
men would it take to do the work 
of 76 boys ? 



17 
5 



255 



= 3^ men, Ans. 



' 6. If 10 barrels of cider will pay 
for 5 cords of wood, and 20 cords of 
wood for 4 tons of hay, how many 
barrels of cider will it take to pur- 
chase 50 tons of hay ? 



0U0 2 
4fi0 6 
50 



500 bis. Ans. 



7. If 100 acres in Brad- ijt0 
ford be worth 120 in Ha- 13 00 
verhill, and 50 in Haver- 
hill worth 65 in Methuen, 
how many acres in Brad- 
ford are equal to 15(^ in 
Methuen ? 



100 5 
$0 10 
1(0 25 



1250 ^^ 
--^=96^ acres, Ans. 



8. If 10 lbs. of cheese are 7 
equal in value to 7 lbs. of but- ^ 
ter, and 11 lbs. of butter to 2 ^ ^ 



bushels of com, and 11 bushels 
of com to 8 bushels of rye, and 
4 bushels of rye to one cord of 
wood, how many pounds of 
cheese are equal in value to 10 
cords of wood ? 



1 



i0 
11 

11 

i0 



3025 



=432^ lbs. Ans. 
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MISCELLANEOUS QUESTIONS. 

1. Sequired the number of cubic feet io a box, 2} feet wide, 
II feet high, and 14^ feet long ? 

2J = 1; 11 = '/; 14A = W. 
0X3:0X231 231 

4X0XJ0 = -r == ^'5 ^"^^ ^°»- 

2. What cost 15} yards of cloth, 2] yards wide, at • 8} per 
square yard? 

41 

tfj<XgXlO 410 

.^.^^^-^ =_= 11361 Ans. 

i 

8. If 9 12| will purchase a piece of land that is 9| rods 
long and 6| rods wide, bpw (ppg f^ pie^ that i9 Sf roi» wido 
may he obtained fpr 891? 

12J = V; 9J:;=;V; 6i = V; 8^ = ¥; 9* = ^. 

4 

^,z,, . 5 — 3rj — 3* = 12 rods, Ans. 

4. When 18f square ix>ds of li^id an sold fixr % 8|J^ what it 
the Yalue of 62} square rods ? 

11 

Tt Xl2bxii _ 126 _ 

mx 2 xu~ 12 —* ^"" ^^^• 

3 2 

5. How many boxes that are 1 foot 7 indies high, 1 foot 5 
inches wide, and 5 feet 1 inch long, will it require to hdd the 
same quantity that a box 4. feet 9 inches wide, 2 feet 10 inches 
high, and 25 feet 5 inches long, would contain ? 

3 2 5 
fifxUxi0$ 30 ^^^ 

ti^xtUx ^i = T = 3*^ ^^"»' ^'^«- 
1 1 1 



r 



SUPPLEMENT. 



The amwen to the reUowing qneBtioin will be fovnd in a Key to the 
whole wofk, puUuhed for teftcheti onbf. 



Section !• 

ADDITION, 



1* What is the CRnn of the following numbers, 67, 96, 179, 
8751, 81, 410, 81 17, 8, and 47876 ? 
a. Add 1001, 76, 10078, 15, 8761, 7, and 1678. 
8. Add 49, 761, 3756, 8, 150, 761761, and 18. 

4. Required the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

5. Add 19, 181, 5, 897156, 81, 800, and 71519. 

6. What is the sum of 999, 8081, 9, 1567, 88, 91^7, and 878 ? 

7. Add 71, 18765, 9111, 1471, 678, 9, 1446, and 71. 

8. Add 51, 1, 7671, 89, 871787, 61, and 70001. 

9. What is the sura of 71, 8956, 1, 785, 587, and 76178 ? 
lO^ Add 9999, 8008, 8, 81, 4777, and 516785. 

11. Add 5, 7, 8911, 467, 47895, and 87. 

Id. Add 193456, 71, 9005, 21, and 716787. 

18. Add 47, 911111, 717, 81, 88767, and 56. 

14* What is the sum of 71, 8899, 4, 7111, and 678679 ? 

15. Add 81, 879, 41, 76789, 4Q, 1, and 78967. 

16. Add 917658, 75, 876789,46, and 89S28. 

17. Add 91, 76766805, 76, M^ 3, and 76378. 
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18. Add 10, lOD, 1000, 10000, 100000, and 1000000. 

19. What is the som of 9, 99, 99, till, 8000, and 5? 

20. Add 41, 7651, 7078956, 43, 15, and 6780. 
^1. Add 1234, 7891, 3146751, 27, 9, and 5. 

2^. What is the som of 19, 91, 1, 1, 1478, 1007, and 46 ? 
S3. What is the sum of 489, 100, 7, 6, 5, and 1000000? 

24. Add 911786, 81, 46, 71, 14, 71, 4, 10, 5, 1, and 7895. 

25. Add 1, 1, 5678, 950000, 476, 13, 12, 13, and 1. 

2e. Add 21, 31, 41, 51, 61, 71, 18, 19, 17, 12, and 1000. 
27. What is the sam of 67176, 91234, and 78956789? 
2S. Add 91, 787, 711178, 91, 5, 97891, 1, and 1417. 
29. Add 46, 98, 881, 8, 15, 7878, 95, and 347. 
ao. Add 91, 8, 7678, 51, 8755, 517, and 81. 

81. Add 7, 8, 9, 10, 11, 76789, 278, and 46. 

82. What is the sam of 671, 81, 9789, 61, and 4444767? 
88. Add 96, 9678, 9, 8, 81756, 78, and 96999. 

84. Add 41, 7675, 15, 51, 789, 3, 1, 78, and 57. 

85. Add 178957, 41, 717, 1, 23, 445, and 7890. 
88. Add 78956, 7895, 798, 47, 4, and 99. 

87. Add 41, 89, 91, 87, 15, 57, 81, 62, 71, and 8a 

88. Add four hundred seventy-siz, seventy-one, one hun- 
dred five, three hundred eighty-seven. 

89. Add jfifty-six thousand seven hundred ei^ity-five, seven 
hundred five, thirty-six, one hundred seventy thousand and 
one, and four hundred seven. 

40. Add fifly-six thousand seven hundred eleven, three 
thousand seventy-one, four hundred seventy-one, sixty- 
one, and three thousand and one. 

41. What is the sum of the following numbers, seven hun- 
dred thousand seven hundred one, seventeen thousand 
nine, one million six hundred thousand seven hundred six, 
forty-seven thousand six hundred seventy-one, seven thou- 
sand forty-seven, four hundred one, and nine ? 

42. Add the following numbers, six hundred ten, sixty- 
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seven tbousaoil one hundred thirteen, four thouMund four, 
seven hundred six^ thousand one hundred seventeen, and 
one hundred thousand seventy. 

43* Add the following numbers, seventy-four thousand 
thirteen, nineteen thousand seven hundred eight, seven 
hundred sixteen, one million seven hundred eighteen thou- 
sand one, sixty thousand seven hundred eight. 

44* Add eighty-seven, nine hundred fifteen, eighteen thou- 
sand, one hundred eighty, eighteen, one hundred sixty-one 
thousand, six hundred sixteen, eight million six hundred 
eight thousand, six hundred eighty-six. 



SeetioM 9. 

SUBTRACTION. 



I. From 715 take 103. 
^. From 471 take 183. 
8. From 471 take 177. 

4. From 471 take 190. 

5. From 471 take 197. 

6. From 314 take 119.- 

7. From 441 take 175. 

8. Take 17777 from 72341. 

9. Take 17717 from 71111. 

10. Take 16666 from 44414. 

II. Take 18688 from 66666. 
1^. Tkke 9171 from 12345. 
la From 671111 take 199999. 

14. From 1789100 take 808088. 

15. From 1000000 take 999999. 

16. From 9999999 take 1607. 



VK. From 6M1509601061 take 390079096$. 
1%. From 6054010057811 take 70909746506. 

19. From 7100071641115 Uke 10071176. 

20. From 501505010676 take 794090560. 
^1. Take 99999999 fh>m 100000000. 
dd. Take 44444444 from 500000000. 
5^3. Take 1234567890 from 9987654821. 
fl^ From 600700567 take 1010101. 

flS^ Take tweoty-five thousand twenty-five from twenty- 
&ve millions. 

SM» Take nine thousand ninety-nine from ninety*nine thou- 
sand. 

fl7m From one hundred one million ten thousand one hun- 
dred one take ten million one hundred one thousand ten. 

ftS. From one million take nine. 

^9. From three thousand take thirty*three. 

30* From one hundred million take five thousand. 



Section 3. 

MULTIPLICATION. 

1. Multiply 675 by 476 ; 471 by 395. 

3. Multiply 679 by 763 ; 123 by 345. 

5. Multiply 899 by 981 ; 475 by 389. 

7. Multiply 7854 by 1234 ; 4567 by 7895. 

9, Multiply 3001 by 6071 ; 5671 by 4316. 

!!• Multiply 7117 by 9876 ; 767123 by 100760. 

13. Multiply 376546 by 407091 ; 78956717 by 70060010. 

15. Multiply 7001009 by 7007867. 

16. Multiply 8010700 by 9000909. 

17. Multiply 70111111 by 11001117. 

18. Multiply 10230017 by 99900099. 

19. Multiply 12345678 by 89123456. 
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£0. Multiply 99999999 by 88888888. 

«1. Multiply 700110000 by 700110000. 

aa. Multiply 4070607 by 7007000. 

2S. Multiply 4110000 by 1017Q(a 

£4. Multiply 1000001 by 1000001. 

25. Mul%ly 115292150460684^76 by 1168921604fi06- 
846976. 

d6« Multiply five bundred eighty-six by aioe hundred eighty. 

5(7« Multiply three thousand eight luHidred five by (m? 
thousand seven. 

98. Multiply two thousand sevent|r*Qn? by seven hundred six. 

29. Multiply eighty-eight thousand ^d eij^t t^y three thou- 
sand aijid peven. 

80. Multiply ninety thousand eight bundled aev^a by en^ 
thousand ninety-one. 

81. Multiply three hundred aevesty-fijve ^loiisdiid by jhfB 
thousand seven. 

92. Multiply ninety 4bous|uM[ ei||bt ]|u|i4sed sevw by pne 

thousand one hundred six. 
83it Multiply fifty thousand ^d 9ne by five (hpusapd eig^ 

hundred seven. 

84. Mi'ltiply ei^ijh^ thousand ^nd. nine by nine &ousbii4 
sixteen. 

85. Multiply forty-seven tbousf^nd thkteen by ei^^y thei:^ 
sand eight hundred seven. 

86« Multiply twenty-nine million two thousand nine hm 

dred nine by four hundred four thousand forty. 
87* Multiply eighly-seven millions by eight hundred thoup 

sand seven hundi;ed« 
88* Multiply one million one thousand one hvQd^d one by 

nine hundred nine thousand ninety. 
89* Multiply forty-nine millions forty-nine by four hfindBsd 

ninety thousand &ity-nine. 
40« Multiply two hundred anillions twe l^M^d^. by tW9 

millions two thousand and two. 
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SectioM 4. 

DIVISION. 

I. Divide 1728 by 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12. 

II. Divide 123456789 by 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12, 
^1. Divide 987654 by 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12. 
81. Divide 2345678901 by 23, 24, 25, 26, 27, 28, 29, 33, 

35, and 37. 
41. Divide 6789567 by 81, 76, 59, 97, 86, 43, and 69. 
48. Divide 8901239 by 89, 46, 38, 15, 19, 91, and 99. 
55. Divide 5678901 by 79, 31, 39, 47, 61, 19, and 44._ 
ea. Divide 2345678 by 91, 18, 81, 71, 61, 51, and 41. 
69. Divide 9012345 by 31, 41, 51, 61, 72, 82, and 99. 
T6. Divide 6717890 by 98, 88, 78, 68, 58, 48, and 3a 
83. Divide 4567890 by 19, 29, 39, 49, 59, 69, and 79. 
90. Divide 1357901 by 87, 77, 67, 57, 37, 47, and 27. 
97. Divide 9988891 by 77, 19, 17, 16, 15, 29, and 99. 
104. Divide 9999999 by 69, 41, 34, 64, 54, 84, and 94. 

III. Divide 3456789567 by 987, 849, 319, and 819. 
115. Divide 8997744444 by 345, 678, 907, and 419. 
119. Divide 4500700701 by 407, 506, 781, and 309. 
laS. Divide 701078l009 by 800, 700, 601, and 123. 
127. Divide 345678901765 by 4007, 671, and 39. 
laO. Divide 478956785178 by 56789 and 475. 
132. Divide 678957000107 by 10789561. 

183. Divide 990070171009 by 900700601. 

184. Divide 444440000700 by 87670000. 

135. Divide 987654786 by 9867. 

136. Divide 985746856 by 9867. 

187. Divide 9876534444444 by 4444444. 
138. Divide 77777777777777 by 3333333. 
i89. Divide 9900990000999900 by 88001. 
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140. Divide 800090001003007 by 9000009. 

141. Divide S456789 12^456787 by 990000. 

142. Divide 8000000000000000 by 777777. 

143. Divide 1357924680192876 by 34567891231. 

144. Divide 4766666000000 by 55550000000. 

145. Divide 987654321123 by 100000000. . 

146. Divide 71897654325 by 700000000. 

147. Divide 102340050070 by 102340050070. 

148. Divide tbree hundred twenty-one thousand three hun- 
dred dollars equally among six hundred seventy-five men. 

149. Four hundred seventy-one men purchase a township 
containing one hundred eighty-six thousand forty-five acres; 
what is the share of each ? 

150. A rail-road, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy- 
nine shares ; what is the value of each share ? 

151. Divide forty-two thousand four hundred thirty-five 
bushels of wheat equally among one hundred twenty- 
three men. 

152. A prize, valued at one hundred eighty-four thousand 
seven hundred seventy-five dollars, is to be divided equally 
among four hundred seventy-five men ; what is the share 
of each? 

153. A certain company purchased a valuable township for 
nine million six hundred ninety-one thousand eight hun- 
dred thirty-six dollars ; each share was valued at seven thou- 
sand eight himdred fifty-four dollars ; of how many men 
did the company consist ? 

154. A tax of thirty million fiAy-six thousand four hundred 
sixty-five dollars is assessed equally on four thousand five 
hundred ninety-seven towns ; what sum must each town 
pay? 



192 SUPPLEMEKT. pBCT.& 

Sectiom 80 

MISCELLANEOUS EXAMPLES. 

!• A. bought 7S hogshead of molasses at 29 dollars pep 

hogshead, and sold it at 37 dolkn per hogshead ; what did 

he gain ? 
d. B. bought 896 acres of wild land at 15 dollars per acre, 

and sold it at 43 dollars per acre ; what did he gain ? 
8. N. Gage sold 4? bushels of com at 57 cents per bushel, 

which cost him only 37 cents per bushel ; how many cents 

did he gain ? 

4. A butcher bought a lot of beef weighing 765 pounds at 
11 cents per pound, and sold it at 9 cents per pound; 
how many cents did he lose ? 

5. A tavemer bought 29 loads of hay at 17 dollars pel- 
load, and 76 cords of wood at 5 dollars a cord ; what 
was the amount of the hay and the wood ? 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gal* 
Ions of molasses at 28 cents per gallon, 16 pounds of tea 
at 76 cents a pound, and 107' pounds of coffee at 14 centu 
a pound ; what was the amount of my bill ? 

7» A man travelled 78 days, and each day he walked 27 
miles ; what was the length of his journey ? 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 
days in succesnon ; what distance remains to be travelled ? 

0. What cost a farm of 365 acres at 97 dollars per acre ? 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 
27 dollars each, 765 sheep at 4 dollars per head, and 79 
elegant horses at 275 dollars each ; what was paid for all ? 

11. J. Barker has a fine orchard, consisting of 365 treesi, 
and each tree produces 7 barrels of apples, and these 
apples will bring him in market 3 dollars per barrel; 
what is the income of the orchard ? 
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Id. J. Peabody bought of E. Ames 7 yards of liis best 
broadcloth at 9 dolIai:s per yard, and in payment he gave 
Ames a one hundred dollar bill ; how many dollars must 
Ames return to Peabody ? 

18. Bought of P. Pariier a cooking-stove for 31 dollars, 
7 quintals of his best fish at 6 dollars per quintal, 14 bush- 
els of rye at one dollar per bushel, and 5 mill-saws at 
16 dollars each ; in part payment for the above articles, I 
sold him 8 thousand feet of boards at 15 dollars per thou- 
sand'; how much must I pay him to balance the account? 

14. In one day there are 24 hours ; how many in 57 days ? 

15. In one pound avoirdupois weight there are 16 ounces ; 
how many ounces are there in S69 pounds ? 

16. In a square mile there are 640 acres ; how many acres 
are there in a town, which contains 89 square miles ? 

17. What cost 78 barrels of apples at 3 dollars per barrel ? 

18. Bought 500 bushels of flour at 5 dollars per barrel, 47 
hundred weight of cheese at 9 dollars per hundred weight, 
and 15 barrels of salmon at 17 dollars per barrel ; what 
was the amount of my purchase ? 

10« Bought 760 acres of land at 47 dollars per acre, and sold 
J. Emery 171 acres at 56 dollars per acre, J. Smith 275 acres 
at 37 dollars per acre, and the remainder I sold to J. Kim- 
ball at 75 dollars per acre ; what did I gain by my sal^s ? 

SO. Bought a hogshead of oil containing 184 gallons at 
75 cents per gallon ; but 28 gallons having leaked out, I 
sold the remainder at 98 cents per gallon ; did I gain or 
lose by my bargain ? 

21. Bought a quantity of flour, for which I gave 1728 dol- 
lars, there being 288 barrels ; I sold the same at 8 dollars 
per barrel ; what did I gain ? 

2ft« Purchased a cargo of molasses for 9212 dollars, there 
being 196 hogsheads ; I sold the same at 67 dollars per 
hogshead ; what did I gain ? 

Q 
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Section 6. 

INTEREST. 

1* What is the interest of 9 144 for one year at 7 per 
cent. ? 
fl» What is ' the interest of $ 850 for 1 year 7 months 

18 days at 7 per cent. ? 

NoTK. When the interest required is for months and days at 7 per ceat., 
the better waj is to find the interest of the principal at 6 per cent, by 
rule, (pages 120 and 121 ) and to this sum add J of the interest. Hence the 
preceding question should be performed in the following manner. 

$850 
.098 

6800 
7650 



6) $ 8 3.3 interest at 6 per cent. 
13883 

$ 9 7.1 8, 3 interest at 7 per cent 

8. What is the interest of $ 865.75 for 3 years 9 months 
24 days at 7 per cent. ? 

4. What is the interest of 9960.18 for 1 year 2 months 
at 7 per cent. ? 

5. What is the interest of $ 1728.19 for 3 years 8 months 
10 days at 7 per cent. ? 

6. What is the interest of • 17.90 for 8 months 4 days at 
7 per cent. ? 

7. What is the interest of 9 1165.50 for 5 years 3 months 
9 days at 7 per cent. ? 

8. What is the interest of $ 1237.90 for 1 year 7 months 
3 days at 7 per cent. ? 

9. What is the interest of $ 156.80 for 3 years and 3 days 
at 7 per cent. ? 

10. What is the interest of 9 579.75 for 1 year 2 months 
2 days at 7 per cent. ? 
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11« Wbat is the interest of 97671.09 for 2 years 8 months 

5 days at 7 per cent. ? 
1^ What is the intei^st of $943.11 for 1 month 29 days 
^^ at 7 per cent ^ 

15. What is the interest of • 975.06 for 2 years 7 months 

9 days at 8j- per cent ? 
Note. See note, page 121. 

14. What is the interest of f 1371.15 for 3 years 6 months 

10 days at 11^ per cent ? 

15* What is the interest of 8671.75 for 1 year 11 months 
9 days at 8^- per cent ? 

16. What is the amount of $ 976.25 for 3 years 1 month 

11 days at 12 j- per cent } 

17. What is the amount of $ 1000 for 3 years 3 months 
29 days at 5^ per cent. ? 

18. What is the interest of $ 765 for two years 9 months 
at 1 per cent ? 

19. What is the interest of f 979.15 for 3 years 2 months 
4 days at 2^ per cent* ? 

20. What is the interest of f 760.75 from June 7, 1841, 
to March 9, 1843, at 7 per cent ? 

Note. See rule, page 122. 
ai. What is the amount of $ 175.08 from May 7, 1841, 

to September 25, 1843, at 7 per cent. } 
fist. What is the amount of 8 160 from December 11, 

1843, to September 9, 1844, at 7 per cent. ? 
as. What is the interest of 9 857.16 from February 26, 

1841, to July 4, 1843, at 7^^ per cent ? 
a4. What is the interest of $ 171.18 from March 15, 1842, 

to July 17, 1844, at 9 per cent. ? 
25. What is the interest of 897.19 from August 17, 1843, 

to November 9, 1844, at 7 per cent. ? 
)M. What is the amount of 8 765.75 from December 19, 

1840, to October 11, 1843, at 6 per cent. ? 
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fVt. What is the amount of f 850 from March 19, 1843, 

to December 11, 1845, at 9^ per cent ? 
^8. What is the amount of $ 769.87 from April 2, 1841, 

to January 19, 1843, at 7 per cent. ? 
^9. What is the interest of $ 1728.28 from June 7, 1843, 

to July 4, 1844, at 8 per cent. ? 
SO. What is the amount of $ 565.25 from February 17, 

1843, to January 1, 1845, at 8 per cent. ? 

81. • 960. Newark, N. J., Oct. 23, 1840. 
On demand, I promise to pay S. S. St John, or order, 

nine hundred sixty dollars, for value received, with interest 
at seven per cent. John Q. Smith. 

Attest, H. F. Wilcox. 

On this note are the following indorsements. 

Sept. 25, 1841. Received one hundred forty dollars. 
July 7, 1842. Received eighty dollars. 
Dec. 9, 18^. Received seventy dollars. 
Nov. 8, 1843. Received one hundred dollars. 

What is due Oct 23, 1844 r 

82. • 1000. New York, January 1, 1839. 
Two months after date, I promise to pay S. Durand, or 

order, one thousand dollars, for value received, with in« 

terest after, at seven per cent. 

Paul Sampson, Jr. 
Attest, William S. Hall. 

On this note are the foUowmg indorsements. 

March 1, 1840. Received one hundred dollars. 
Sept '25, 1841. Received two hundred dollars. 
Oct. 9, 1842. Received one hundred fifty dollars. 
July 4, 1843. Received twenty dollars. 
Oct 9, 1843. Received three hundred dollars. 

What is due Dec. 1, 1844? 
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GKEENLEAF'S NATIONAL ARITHMETIC. 

The following striking and important characterittict of this Arithmetic^ par^ 
ticularly recoMmend it to teachert^ school committeety and others interested. 

1. Mis the work of a practical Mathematician^ who heu heul more than thiriy 
years* eoqferience in teciching pupils ofnU aget, grades -and eapaeitiet; and U 
has beenfotmd weU adapted to meet the wants of aU. 

2. JJu arrangement of its several parts and suiyuts, it heid^ prtgrenhe^ emd 
strictly philosophiced, 

3. The laaiguagt is simpltf clear^ precise and occMrote, and the treatiae ia 
comprehensive^ embracing a large amownt of mercantile information not usucdty 
included in works of this kind^ but important to be possessed by aU who are dea^ 
timed fbr the warehouse or the eowniing-room. 

4. TV rules, the definitions, and the illustrations, are expressed in terms per* 
fectly intelligible to the pupil ; and the examples are of a practical nature, tending 
to interest the student, as well as to exercise his ingenuity. 

5. The work contains a greater amoumi and variety of matter, strictly cot^ 
nected wiUi the science of numbers, than will be found in any other treatise of the 
kind. 

6. Numeration, as explained in the work, is founded i^xm both the £kgUah 
and French methods, and is an improvement upon both; and it is bdieved to b4 
treated more fully and intelligibly than it is by other authors. 

7. The examples in Interest are numerous, practical and usefid ; and the tables 
of Weights and Measures are ntore in accordance with the present standards of 
mercantile transactions, than those contained in other treatises. 

8. The exercises and models of Bills, and other transactions in trade, are of a 
h^^hty practiced nature. 

9. The rule of Compound Proportion is an improvement on the French rules ; 
the examples m the roots are full and varied, and Me illustration of the mods of 
extracting Vie XJube Root is okioinal, and thoroughly explains the process to 
the understanding of the pupil. The subject of Fractions, also, both Vulgar 
and Decimal, is rendered perfectly clear and intelligible, 

10. The Custom House business, carefully prepared by officers of the Boston 
Custom House; the PkHosophica! and Geometrical IVoblems; the articles on 
Banking and Exchange, Mercantile Forms, and the system of Book-keeping, 
both by Single and Double Entry, have passed under the review of thou who 
are weU acquainted wUh the respective departments to which these important tiifr- 
jects bdofig. 

11. Thk Can ckllino Method, {forming on Appendix^ exhibiting its 
applicability and utility to thou departments of arithmetieal science in which 
it can be advantageously employed. 

12. No other work of the kind is so full and comprehensive, and so uwZ7 caleu- 
lated to impart a thorough and practical knowledge of the science of numbers. 



BBCOMMEHDATIOII8 QP OKKBIILBAF*8 ABITHMBTIC* 

From the ma$iy ftatkring Ustimomah received from teacken and othert^ who 
have examined and adopted tkU popular eystem of arithmetic^ thefbUowing are 
fpntented^ with the hope theA tearhersy school commUteea^ aini others interested in 
4hi9 important hranch ofeducaUonf willfind the respective works worthy of their 
particular attention, 

>^er a trial of several months, GreenleaTs Arithii|ietic§ hjaye been ^opted 
as text books for the classes in my department of inatruction. The general 
arrangement of the introduction of seveml of the old modes of i^orkin&f prob- 
ierns omitted by so many of the present time, the numerous examples, the 
clearness and' perspicuity of the rules, and the placing <^ the answers with the 
•umS) are among the advantages poaaessed by your works, which in my view 
justly entitle them to preference. Wm. Taylov, A. HC 

Instructor Natural Philosophy tMd Mathematicsy Washitur^n Institute, 
New York, JasCy^A^ViM, 

Having had occasion to examine the several treatises upon Arithmetic used 
in our b^t schools, and to select from them one for the use of the pupils of the 
Commercial Department of the University Grammar Sefaool, I Anmd Emer- 
son's 3d part and Gveeaieaf' s National Arithmetic to poseess apparentlv' 
about equal demet of merit AAer having taken several urge classea througa 
Emerson's, and several others through Greenleaf 's, I have adopted the latter 
•e the permaneni Arithmetio of my school. Isaac 6. Hubbs, 

NmffYork^J^rU9y\SA^ Commareial aai4 CoUegiate School 

m 

AAer a careful and rigid examination of Greenleaf 's Arithmetic, I do not 
iMsitate to say that it is the very best work of the kind extant I have intro- 
duced it into my school, and am delighted with the apparent satis&ction dii- 
played by my pupils. W. Kino, 

New torky Oct. 3, 1843. dassieal emd EngUeh Sehool^ 639 Broadway. 

I have earefiiUy examined Greenlears Intioduction and National Arithmetio. 
They are, in my opinbn, better adapted to the purposes of teaching, than any 
other books in this department of science witn which I am acquainted. 1 
pvafer them to Emerson's aeries which I have used during the last eight yean, 
and I have therefore introduced them into my school 

Chas. W. Feexs, Qfi9 Broadway, N. Y., 

New Torky Oct. 4, 1843. Oassieal and EngUsh School 

I have examined with great care and attention " Greenleaf 's National Arith- 
metic," 4ind have no hesitation in saying, that I think it excels every other 
work of the kind with which I am acquainted. I have accordingly introduced 
it into ^* All Saints' Parochial School," and most cheerfully recommend it to 
others of my profession. Wm. A. Tatlob, 

New York, Oct. 31, 1843. PrUwipal of AH Saints' Parochial School 

6. Greenleaf, Esq. Dear Sir : I thank you most heartily for the " National 
Arithmetic" you presented me some time ago. Aller a thorough and practical 
examination of the work, I can truly say it pleases me more than any I have 
ever used. The youngest scholars are interested, and love to study it ; the 
oldest give evidence of a clearer and better understanding of the subject than 
they have ever shown before. Having introduced it into my own school, I 
would cheerfully reconunend it to others. Yours, very truly, 

J. Jay Gbebhouob. 

New York, Sept. 12, 1843. 

S 



RECOMMENDATIONS OF 6KEENLBAF*S ARITHMETIC. 

I have examined Mr. Greenleaf 'a National Arithmetic, and am so wei^ 
aatkified of its superiority to any other Arithmetic with which I am acquainted* 
that I shall introduce it mto my school at the earliest opportunity. 

JEREMIAH Baker, 
Teacher of the JuveniJe Dep ar tment of the OomeUu* htrHtttte. 
New York, Jan. 5, 1844. 

I have examined, with some care, Mr. Greenleafs Arithmetie ; and, by tbat 
examination, impeifect as it was, am forced to the conclusion, that, on several 
accounts, it is preferable to most, if not all, other works on that subject, that I 
have seen. Jambs N. McElligott, 

New TorJkf Jan.j 1844. PHnciped of the Mechanic Society Schooi. 

This is to certify, that in this school we have recently introduced the Nation- 
al AriUimetic, by Benjamin Greenleaf, and have used it much to our satisfac- 
tion. We have been even more pieased than an inspection of the work led us 
to hope. It is brief and practical in its method ; and its rules and illustratione 
are, in my opinion, of the first order. J. Morrison Reid, A. M., 

New Yorkf Aprils 1844. Principal of Mechanics* Institute School. 

I have examined with much attention Greenleafs National Arithmetic and 
tiie Introduction to the same, and consider them superior to any other Arith- 
metic with which I am acquainted. The execution of the works is also higrhljr 
to be commended. I have introduced them into my school 

J. B. Quick, 

New York, Sept. 13, 1843. JPHneipal City Commercial SekoU. 

Greenlfap*s Arithmetic. — This work, whether considered in regard to 
originality of system, diversity of rules, variety of new and useful problems^ 
and perspicuously Hlustrated examples ; or in regard to its complete adaptatioa 
to the use of schools, and to the future profession of the scholar, eitner as 
merchant, mechanic, farmer, or public officer, surpasses, m my opinion, all that 
I have examined. 

The numerous exercises in analysis, cancelling, and mental calculatioBSy 
cannot fail to mature the judgment, and greatly accelerate the progress of the 
student. Having used it during three montm in my school^ I have finally 
adopted it, firmly believing that a better knowledge of arithmetic can be ob- 
tained from it than from any other. E. L. Avery, 

New York, March 14, 1844. Principal of Academy , 67 Ckrystie Street. 

I have examined the National Arithmetic with much care, and I am very 
much pleased with it. I think the examples are appropriate, and I am so 
well satisfied that I have recommended the work to tne board of Trustees of 
the 11th Ward School, and they have adopted it in use. I cheerfully recom- 
mend its adoption in all our schools. Seneca I>urani>, 

Principal XUh Ward C&mmon Schooi of the City of N. York. 

New York, Jan'y 25, 1S44. 

I have used Greenleafs Arithmetic in my school since 1839, and it gives me 
pleasure to say tliat I know of no work so well adapted to the purposes of 
promoting the industry and securing the improvement of the pupils as this. 
The rules that precede the numerous examples are encumbered by no long 
and valueless explanations. Everything is plain and to the point. I think that 
every teacher who makes a trial of the above treatise will %\\e it a decided 
preference over any work of the kind hitherto published, and I cordially joia 
with many who regard it as the ^^ National Arithmetic. " 

E. H. Jenny, A. M. 
Principal of Monroe St. School, and ) 
New York Institute, 230 East Broadway. J 
New York, June 1, 1844. 
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SSCOHHSMDATIOIIS OF GSXENLEAF^S ARITHMETIC. 

B. Greenleaf, Esq. Dear Sir : I have used the National Arithmetic and 
Ihtroduction in the Eleventh Ward School, the last six months, and take 
pleasure in expressing to you ray satisfaction in them, as superior to any books 
in this branch of education with which lam acquainted. I find them far supe- 
rior to the treatise which I used before we adopted yours. The Tntrciduction, 
I consider very valuable, as the expense renders it practicable to a large number 
of pupils, with die use of which cdone, I can make good arithmeticians. 

Very respectfully, S. Durand, 

New Ihrk^ Mccy 31, 1844. Principal. 

Having tor some time used Greenleaf 's Arithmetic, it affords me pleasure to 
say that I fully concur with the above in giving it preference over any treatise 
on the subject, that has oome under ray notice. Respectfully, 

William S. Hall. 

I have examined the " Natronal Arithmetic," by Mr. B. Greenleaf, of which 
I entertain a very high opinion. It seems to me to be a work of great merit. 
The peculiar excellence of most of its rules and the multitude and variety of it 
examples, illustrating and exercising each, are such as to render the scholar's 
rapid advancement in this science, certain ; while it, by these means, affords the 
greatest convenience to the teacher. But among the many excellenoes of 
wis book, I would particularly mention the plan of introducing each rule by 
familiar examples in " Mental Arithmetic," so simple, as intuitively to be un- 
derstood, and yet to adapted to each particular rule as folly to explain and im- 
press it on the mind. This book is calcubted not only to teacn Arithmetic 
officiently, but also simultaneously to initiate the pupil m the more important 
branch of education, to tlUnk. 

The chapters on Geometry, Book-keeping, &c., seem well written and 
adapted to the subjects which they are intended to explain. I think Should 
this work be introduced into our schools, in place of many inferior, and less 
efficient, great advantages would be experienced. Hkmry Kiddle, 

New York, Nov. 20, 1843. Teacher District School No. 1. 

I have examined ^' Greenleaf ^s National Arithmetic," and can with confi- 
dence recommend it as a work well adapted to the wants of teaohers. Th.9 
author has made it not " to suit the meanest capacity," but so that in the hands 
of a good Instructor it may help to expand the capacities of all, and I have no 
doubt that the book will in due time be extensively used. 

He NET L. Ogden, Teacher District School No. 3. 
I concur in the above. 

Thos. M. Gahaoah, do. do. do. do. 2. 
Nmo York, Nov. 89, 1843. 

1 have occasionally used Mr. B. Greenleaf 's National Arithmetic as a refer- 
ence for practical suras, in the senior classes of the school that I have charge 
of, for the past eighteen months ; and most cordially congratulate, the author 
that I find it all he has promised^ and all that teachers and others have recom- 
mended it to be, both in arrangement and practicability. I believe it one of 
the bestj if not the best work of Uie kind now in use, for advanced pupils in all 
schools, and widi others, cheerfully recommend its perusal and use to teachers 
«nd superintendents of sdhools generally. Jno. W. Ketcham, 

New Yorky Oct. 4jlQ4B. Principal New York Fuilic School No. 7. 

I have used Greenleaf^s National Aritlimetic for some time in ray schooli 
and believe it to be the best work on that subject now in use. 

C Pattekson 
Tgaeher Male Monitorial School and of Ftddic School No. 3. 
JV^ Ym-i, Oa. 11, 184a 
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RXCOXMBNOATIOHS OV aSXIllI.XAV'8 AIUTHMXTIC. 

I have given an attentiTe p«nisal to " Greenlmf *f Arithmetic," and I am 
clearly of opinion that we have no work in use better calculated for the high- 
er classes m our common schools. The arrangement is good — the nilea 
clear and concise — and the examples more numerous than in most of the 
books in ordinary use. The decided advantage of the latter quality, in our 
schools at least, is too obvious to teachers to need recommendation ; its chier 
merit, however, being that, by constant practice, the rules are strongly im» 
pressed upon the minds of the popils. 

The system of Book-keeping, appended to the Arithmetic, recoosmeada 
itself strongly to me, on account of its clearness and brevity ; and frmn it, ia 
my opini<Mi, a pupil will obtain as good a practical knowledge of that acquiia'' 
ment, in a much shorter time, as he would by wading thraugh the mystenea 
and intricacies of more voluminous works. 

Upon the whole, I have no hesitation in saying that it is one of the beat 
worn of the kind that has come under my observation ; and this conclusion i» 
pailly forced upon me by, to me, the best of all possible tests — that of havmg 
aced it in my caastea. James B. O'Donnvll, 

Nov. 3, 1843. Dutria Sehoolj No. 4, New York, 

I ahaerfully eoncar m the alMyve veceaMBeadstioii. Josn Oaaunr, 

Principal of Dit^riet School, No. 4, Now York City. 

I eheerfbUy sobscribe to the above, bavbg used it for several years in txty 
•wn achooL E. H. Jennt, A. M., 

PHneifol qf New York huUhtU, 

We have examined the Natkmal Arithmetic, by B. Greenleaf, and think It 
advantageously compares with thi» best books on the subject in use. It is a 
work practical in its ebaracter, foil and diversified ip its examples^ and we 
think weU adapted to the wants of our country. 

Joseph McKexn, 

Leonard Hazeltins, 

"Wm. Bei^dek* 

Aem. K. Van Vlecs, 

A. V. Stout, 

David Pattebson, 
Now York, Nov. 29, 1843. X W. Ketcham, 



Teochersof 
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I have careliiUv examined Mr. Greenleaf 's Introductory and National Arith- 
metics. I give tnem the preference to any work on that subject wfaksh I haw 
hitherto seen. J. Patterson, 

New^ York, Nov. 29, 1843. Ttaohor Puh, Sehool No. 4. 

I fully concur in the above reeemmendationa of Greenleaf 's Arithmetics. 

E. H. Jenny, A. M., 
Principal New York JnstittOe. 

I have exannned, and introduced " GreenleaTs Introduetory " and " Nation- 
al Arithmetic " into my school It needs no recommendation. Its worth will 
be found upon every page. J. Palmer, Jb. 

Gremd Street Academy, New York, October 30, 1843, 

Mr. B; Greenleaf: I have careiuUy exaauned your Arithmetie, and consid- 
er it the best work on the subject 1 am aoquainted with. I have accordingly 
i ntroduced it into the school under my charge. 

Yours, RoBT. H. Browne, 

Principal ofth$ School attached to Uie Scotch Ttetk^fimat^ Chmrchf N T, 
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mBCOMMSMDATIOHS OW OBMHLXAY's ABITBKBTIO. 

New York, Oct. 10, 1843. 
We have examined Greenleaf 'i Arithmetic, and the result la, that we have 
allowed it immediately to supersede Emerson's, which we have had in use for 
some time past. Pebrine & Foionet, 

CloBsieal Branch and EngU$h School^ 129 Broadway. 

B. Greenleaf, Esq. Dear Sir : I have oaiefuUy examined your National 
Arithmetic. The plaa and execution of the work meet my entire approbation. 
It ii evidently the pioduotion of an aulher who is not only a mathematician, 
but a practical instructor. Its rules are concise, definite, and clear ; the ex- 
plaaations lucid and copious, without being prolix or redundant I consider it, 
upon the whele, by hx the best work in use. 

No pupil can study it throughout, undar an intelligent teacher, without be- 
caming ramiliar vritn arithmetical science. I cheemdly recommend it as the 
best text book for schools^ Jambs S. Evabs, A. M« 

New York, AprU 20, 1844. 

Sir : I have examined the National Arithmetic, by 6. Ghreenleal^ Esq., and 
consider it decidedly the very he$t with which I am acauainted. I have intro> 
duced it into both Apartments of my school Yours, &c., 

Joshua Butts, 

Principal of the Young ladies^ amd Gentlemen's Seminary, 112 King Btreet. 

New York, Sept, 20, lSl3. 

After a careful examination of Greenleaf 's Introduction and National Arith- 
metics, we have introduced them into both departments of our School. In our 
opinion it is decidedly superior to any other system with which we are ae- 
quainted. It need only be known, ana we predict for it a rapid and extensive 
circulation. Wm. Moobb, ) Principals New England 

H. C. Fish, j Sekool, 327 Bowery. 

Nwf York, JMy Ut, 1844. 

Having thoroughly examined Greenleaf 's Arithmetic, I feel myself perfectly 
justified m saying that in point of excellence of definition, fullness of illustration, 
and adaptedness to the necessities of those for whose especial benefit it has 
been prepared, it sustains a very high rank among similar publications. I have 
recommended it to those institutions with which lam professionally connected. 

Jacob T. Bbbobb, 
N0wYorkyM»ydOtk,Vd4A. Teacher of Muhematies. 

Having used GreenleaTs National Arithmetic as a text book, I cheerfblly 
recommend it to the fiivonble notice of those interested in the instruction of 
youth, as being unsurpassed by any treatise on Arithmetic vnth which I am 
aeauainted, in simplicity of arrangement, clearness and perspicuity in the rules, 
and adaptation to use in schools. It is well calculated to facilitate the progress 
of the pupil, whether intending to pursue a full mathematical course, or, by 
practical illustrations, to be fitted for the counting house. J. R. Taylob, 

New York^AprU 26, 1844. Teacher of MathemaHes. 

I have examined Greenleaf 's National Arithmetic, with much pleasure 
The perspicuity of its amn^ment, and the clearness and brevity of iu rules ; 
the numerous examples which it contains, and which are well adapted to the 
purposes of practical business, are its great recommendations. In toct, I con- 
sider it equal, if not superior, to any treatise on the sobiect we at piesest 
P<»?«w. Jambs F. Macullt, 

New York, Dee. 9, 1643. Teacher qf Mathmnaties 
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ItSCOHMSMDATtONS Of GUIENLEAF^S A&ITHMBTie. 

Within a few years, many Arithmetics of real merit have been publishedl. 
It is a happy circumstance, that competent, practical men, are thus inclined to 
benefit the community by the results of their investigation and ccdculatioa in 
the essentially important science of numbers. 

Among the Treatises, I know of none that more happily combines ; luddty 
defines ; and wisely arran£^es what is necessary and useful, in a popular arith.- 
metical compilation, than Mr. Greenleaf 's National Arithmetic. 

D Stkvkivs 
Prindpidofthe Select Acadmy^ 172, Spring St., N. K 

New York, Dee, 14, 1S43. 

I concur in the above views. S. Austin, 

Principal Select School, 140, Laurens St. 

We, the undersigned, have examined Greenleaf 's National Arithmetic with 
considerable attention and interest, and have used it as a text book, for several 
montlis, with entire satisfaction. We regard it as among the best works on the 
science of which it treats. 

G. A. RooKSS, ) 

Samuel S. Potter, [ St. LtMs SchoaL 
Henrt Osbobn, ) 
New York, June let, 1844. 



We have examined Greenleaf 's National Arithmetic. We find it equal, 
and in many respects superior, to most Arithmetics now in use. Hiere is 
clearness and method in the arrangement; a happy combination of the analyt- 
ic and synthetic ; and its principles are illustrated by examples so numerous, 
and in their form so modem and practical, that the pupil feels himself in the 
study of them actually at the store and the counting nouse, engaged in the 
business of life. 

We doubt not the utility of this work will give it a circulation which wfll 
fully entitle it to be a Text Book for the Nation. We shall introduce it into 
our school. James FANifiNO, ) Principals Commercial 

R. H. Cady, ) and Collegiate Academy. 

New York, Dec. 25, 1843. 

AAer an examination of Greenleaf 's National Arithmetic, I think it the best 
treatise on the subject, without exception, that I have ever seen. The excel- 
lent arrangement of its parts, the clearness and brevity of its rules, and the 
number and variety of examples under each, are features that distinguish it 
among all works of the kind. The author, understanding the duty of the 
teacher, has rendered his work the more valuable by the omission, under each 
rule, of a mass of explanation useless to the pupil, which, if necessary, can be 
supplied with more effect by a competent instructor. A. Dickinson. 

New York, Nov. 23, 1S43. 

I think Greenleaf 's National Arithmetic the best with which I am acqiraioted, 
having introduced it into my school, and most cheerfully recommend its im- 
mediate introduction into all the scJiools of our beloved countrv 

M. Heabdslet, 
Principal of the Female Seminary, Waverly Jnaee, New York. 
New York, May 29th, 1844. 

On examination of Mr. GreenleaPs Arithmetic, I have been pleased with 
its arrangement, simplicity, comprehensiveness, and variety of examples, and 
shall therefore introduce it as one of the text books on that science, into my 
school. J. F. Worth. 

New York, Sept. 79, 1843. 
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BVCOMMXNDATIOMS Or OKKBllLXAr*8 AKITHKXTIO. 

I have used " Chreenleafs Arithmetic " in my school nearly three years, tti a 
text book for my more advanced pnpils, with much satisfaction. His " Intro- 
duction '* (an excellent work for beginners) has just been put into my hands, 
and the two in connection form a system^ in my estimation, second to none 
that has come under my observation. James Lawson, 

New York, Sept. 12, 1843. Oassical andEngUsk Teacher, 101 Grand St 

" Greenleaf 's Introductory Arithmetic," and his larg«r work, styled the ^ Na- 
tional Arithmetic, are works of the highest merit ; and, in connexion, form the 
most complete system on numhers with which I am acquainted. I have used 
them in my school for several years, and have never seen any cause for re- 
gretting their adoption. James Lawson, 

New York, Jan. 27, 1844.' Cbusieal and English Scltool, 101 Grand St- 

Nmo York, Oct. 3, 1843. 

Sir : Having examined with much care your National Arithmetic, I consider 
it decidedly the best school book of the Kind with which I am acc^uainted. 
The work needs only a careful examination by teachers to secure its imme- 
diate and extensive introduction. C. Bloodgood, 

B. Greenlbaf, Esq. Principal Sixth Street Academy. 

I have examined " Greenleaf 's Introduction " to the " National Arithmetic," 
and consider it, in general, well adaoted to the purpose for which it was de- 
signed. I have also used the " National Arithmetic," itself, with a good 
degree of satisfaction. I can cheerfully recommend it as a good work for 
higher classes. Aakon Rahd, 

J>rew York, Oct. 30, 1843. English and Classical School, 374 Fsarl Si. 

Upon a perusal of the '< National Arithmetic," of which Mr. Greenleaf is 
the author, I beg to igive my hearty concurrence to the numerous testimonials 
already given ; considering it a work of sterling merit, and decidedly superior 
to any other with which I am acquainted, I shall introduce it in my school 
forthwith. Samfson M. Smith, 

New York, October 30, 1843. Carmine Street Acadmntf. 

After having examined Greenleaf 's Arithmetic, with some care, I am pre- 
pared to say that it combines many excellences not found in most works oq 
the same subject I regard its arrangements as very judicious, and its illus- 
trations as clear and practical. The sections on Geometry and Book-keeping 
will be found very important additions. I shall introduce the work into my 
school as soon as practicable, and have full confidence that it will be approved 
by all who make tnemselves thoroughly acquainted with it. 

P. E. Fabnsworth, 
Principal of Sing Street Seminary, New York. 

I have examined Greenleaf *s Introductory, and National Arithmetics, and 
am much pleased with their completeness and systematic arrangement. Per- 
haps the best proof which I can give of the estimation in which I hold thenk, 
is, to say that I have introduced them into my school 

B. F. Passons, 
Prinet^pal of Female CXassieal SehooL 
Brooklyn, N. Y., Nov. 2, 1843. 

Having examined " Greenleaf ^s National Arithmetic," I am prepared un- 
hesitatingly to give it the preference to any Arithmetic with which I am 
acquainted. 

A careful perusal of it is only necessary to convince any one of its superior 
merits. I shall use my influence for its introduction. 

W. S. Spauldino, 
Principal of Brooklyn Female Seminary. 
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BBC0MMEl»»ATI01f8 OV OBCENLEAF'S ARITHMETIC. 

• % ■ . =: 

Ilavingr ffivea coosidenble atteation to the National Ariibmetic aod latro- 
duction, which you left with me, I am led to prefer them to any other syatea 
of the science with which I am acquainted. The mental operatioos in several 
of the rules recommend the work, as they combine Arithmetic vnth and unikout 
the slate, and secure the advantages of both. The author has restored the 
doctrine of Ratio to its true definition, and it is hoped his view of the subject 
will pravail, and correct the confusion which some writers have produced in 
this part of Mathematical science. So far as I have examined ana used these 
Tolumee, they appear well suited to aid youth in this branch of their educatios, 
and the author merits the reward of well directed efibrts to facilitate the labors 
both ef the instructor and the pupfl. Noah H. Wells, 

Nwfmk, Jtdy 17, 1S44. Tea4)her of SeUa School. 

I have, for several months past, ased " Greenleaf *s> InUroduotory Arithflw- 
tic." It seems well suited to the business of the School Room, aod is evi< 
denllv the production of a practical teacher. Its anangeaient is hicid and 
orderly; ita exercises are judiciously prepared, and Its rules occupy but % 
small space. It is not only a suitable introdtiction to a largper work, but is 
sufficiently copious for a large majority of those pupils who study arithmetic. 

Nathan Hedges. 

Nmoar/k, July 10, 1844. 

Having used Ghreenlears latiodttctbn, I feel vrjlling to ooncnr in the above 
recommendatwn. H P. Wilcox. 

Having also used the above-named Arithmetic, I feel no hesitancy in agree- 
ing with the above. J. H. Walton. 
Newarky Jtdy 10, 1844. 

I have examined Grreenleaf*s works on Arithmetic, with a eottiiderable 
degree of attention. I admire their arrangement, and the clear and lucid 
manner in which their instructions are given. But I prefer tiiem to other 
works of the kind which have fallen under mv notice, chiefly on account of 
the great number and variety of the examples they ooBtai'a. I should be 
pleased to see them introduced into all the public schools of this town. 

J. J. Clutb, 

Jtm$ 25, 1844. 8ttpt. of Cdmmo7i Schoolt of CastU^n, Bichmond Co. 

Now York, June 13, 1841 
To 6. GREBNLEA7. I havc, with pleasure, examined thy Arithmetics, the 
National and Introductory, and think them superior to any others with which 
I am acquainted. I am espeeiallv pleased witn the accuracy and precision of 
the definitions and rules, also witn the numerous examples well calculated to 
lead the pupil by easy and progressive steps, through the difficulties of the 
science. Perhaps the best proof of the estimation in which I hold their 
merits, is the fact that I have mtroduced them into the school under my care. 

Thine, Samuel Brown, 

Principcd of Friends Monthly Meeting Schooly New York. 

New York, Jtdy 25, 1844. 
To THE Publisbeb: Dear Sir, — After using Greenleaf's Arithmetic as 
our only text T^ook, long enough to ascertain its contents and character, I feel 
no hesitation in saying it is (for us, at least,) the best work extant. The 
author deserves much credit for the clear yet concise style in which the rules 
are communicated ; also, the fomiliar and attractive expression of his questions. 

Yours, most Respectfully, 

Nelson Mo war, 
112 Ki7ig Street. 
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RSCOHMXHDATXOKS OF GESSNIJEAT's AftlTBMBTIC. 



I have not only examined GreenleaTs Kational Aiithmetic iaithfuUy, but I 
have tested its value by use ; and I do unhesitating^ly proBooaoe it te best 
Text Book of the kind, that has fallen under my notice, during my entire 
■chool-room experience. I shall^ hereafter, use no other. 

Joseph McKee, 
Classieal tmd English Ttadher, Madame Ckegarouifi Sckool. 
VnUffi Square^ N. Y., Jk/y, 1644. 

An attentive examination ef Ghreenleaf ^s National Arithmetic, and the Intro- 
dfocMom thereto, has confirmed the fiiTorable opinion I had preyiously formed 
I'rem report. The rules, simply yet accurately expressed, the Incid illustrations 
and copious examples, in fact, the entire arrangement show them to be works 
of no ordinary merit, and indicate that they have been prepared by one who is 
a complete master of the science. I have not the slightest hesitation in giving 
theai a decided preference to any worloi of the kind I have hitherto seen. 

M. J. O'BONNEI^L, 

New York, Nov. 22, 1844. Principal ofPuUic School No. 11. 

I have examined GreenleaTft Aritfametic, and consider it among the best 
treatises on that subject, and as preferable to aay other ia use. 1 have adopted 
it as the text book ot this Institution. Geo. L. Lb Row, 

Atiguet 16, 1844 Principal of New Brighton OoUegiate SchooL 

I have, with care and much satisfaction, examined .Mr. GreenleaTs Intro- 
ductory and National Arithmetics, and think they are admirably adapted to the 
u«e of Common Schools and Academies. I have long felt the need of some- 
thing different from what we had in Schools generally, to give the student a 
practical knowledge of Arithmetic, without multiplicity of questions, so ar- 
ranged as to confuse the mind rather than unfold to it the principles of the 
Bciencei The present works are calculated to meet the exigencies of the case, 
ttnl I most cheerfully recommend them to othen of my profession, and to the 
students imder my tuition. L. J. Bridgman, 

Principal of Port Richmond Academy. 

Part Bichmond, Statm Island^ Jtdy 8, 1844. 

Dear Sir : — I have examined, with great satls&ction, " GreenleaTs Arith- 
metic," and it gives me pleasure to say, that I consider it among the best of 
our elementary treatises. I shall embrace the earliest opportunity of introdu- 
cing it into my School, and I hope the attention of all will be turned to a book 
promising so much advantage to the rising generation. 

Respectfully, Yours. Ira K. Ball, 

Port Bichmond, July 18, 1844. Ti^aeher of District No. 6, North/idd. 

Norihfidd, Staten Island, July 22, 1844. 
Dear Sir: — A careful examination of GreenleaTs Introduction to the Na- 
tional Arithmetic, has convinced me of its superior excellence over any other 
(now in use,) with which I have been acquainted. Several circumstances 
enhance very much the value of this work. It contains nearly three times the 
usual quantity of matter in works of this class, and is rendered the cheapest 
book in this department of science, I have ever seen. The necessity of a 
work of this description will scarcelv be questioned by any who have had 
experience in teachmg Arithmetic, tt seems to comprehend the whole science 
of numbers (so far as is necessary for any common branch of business) in the 
least possible space. It contains more useful matter, is better arranged for 
school use, and its rules are more clearly demonstrated, than any other work 
of the kind I have ever used. In one word, it seems to be the very book 
which every judicious teacher should select for his pupils. 

E Gates, 
Pormerly AssistOTU Teacher of Teacher's Seminary, East Hartland, Conn, 
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Rohert S. Daois* Publicaiions. 



GRKXVLKAP'S SATIOBAI. ARITHXKTIC. 



PorUmouA, Aug. 5, 1838. 
Bnyaaiin Greenleaf, Esq. Dear Sir : Having examined, and, to mom ex- 
tent, introdooed into our odiooh the National Arithmetic, of which yoo are 
the author, we deem it a duty we owe to the poUic, no leas than to yoondf, to 
exprew ow decided approbation of its merits. The method, anrai^ement, and 
qoantnm of matter it contains, the dear and faicid manner in which its rales 
are deinonstrated, together with iu adflplation to the wants of the coamwnity, 
entitle it, in oor homble belirf, to the patronage of eveiy bver of scieatifie in- 
▼estigation. Sigr«d, 

Hazkv PicKXRive, JoHB T. Tasksk, 
A. M. HoTT, JoHir J. Laitx, 

Jamks Hott, Edward J. Laiohtov. 

C. E. POTTKR, 

School Teachen ofPorUmnUk, N. H. 

Fhm Re». Dr. Hepkauy Premdemi 9f WilBamU CoUegt. 

My opinion of Greenleaf 's Arithmetic is, that it is adapted to give a more 
thorough knowledge <^ that science, than any other that I liave seen. 

Respectfiilly, yoors, M. Uopsivs. 

WtUuMufstsn, Dm. 30, 1837. 

PoughkeepsU Institute, Jan. 9, 1838. 
We hare carefully examined tlie National Ariihroetic, and do not hesitate in 
pronouncing it the nest worii of the kind which has come under our notice. 
The deduction of the rule from the operations is, in our opinion, the proper 
method ; and the copious examples, under the varicus rules, are well selected 
and arranged. We hope it may meet with its merited success. We diall en- 
deavour to extend and establish its use. Yours, respectfully. 



J. L. DUSINBERY, > D • • > 

A. H. ToBEY, 5 PrmcgnUs. 



I have examined Greenleaf 's Arithmetic, and consider it, in many respects, 
preferable to any work of the kind with which I am acquainted. 1 am par- 
ticularly pleased with his illustration of the Square and Cube Roots, and the 
Rule of rroportion, and with the introduction of practical instruction on the 
subject of Banking, Costom-House Duties, Assessment of Taxes, &c. I tliink 
iui introduction into Schools and Academies will prove of general interest to all 
who wish to acquire a knowledge of Aritlimetic 

A. B. Bullock. 

HudtoH, Dee. 7, 1838. 

I fully concur in the above, and shall use my influence to introduce it into my 
ichooL C. Grxkhs. 

From the Principal of the Dutchess County Academy, 

Afler a careful and comparative examination of Greenleaf 's Arithmetic, I 
unhesitatingly say, I think it superior to any otl)er Arithmetic within my 
knowledge. I shall with pleasure use my influence to give it a circulation io 
ihe Schools of this vicinity. Wm. Jbhhot 

Poughkeepsie, Jan, 9, 1S39. 

1 fully accord with Mr Jennoy in his opinion of Mr. Greenleaf 's Arith- 
metic, and shall esteem it a privilege to recommend its use whenever an oppor* 
tunity presents. O. AT. Smith, 

Newbutgh, January, 1 839. Principal of Nnaburg h High SchooU 
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Robert S. Davis* Publications. 



OKKXirLEAF'S HATIOVAL ARITHMXTIO. 



I have examined, with considerable care and entire satiB&ction, the Syi- 
n of Arithmetic by B. Greenleaf. I can lay, without hesitation, 1 think it 
the most complete and well-arranged School System, in this branch of seieooe, 
ottant, and better calculated than any other to prepare oar ^rooth fix* active 
Btftfiilfwtfa in all those pursuits where a knowledge of Arithmetic is requuite. 
I might speak of the happy combination of the Analytic and Synthetic methods 
of operation, and die still happier union of clearness with oreyity in all the 
Bidea and Ddinitions ; but all this will be seen and pleaslnffly felt by those 
who pemse or study this truly yaluable book. I shall do what I may, in my lim* 
ited sphere of influence, to promote its introduction into the Schools of our State. 
AlboHy, Dte. 1888. S. Stxxlx, Teaehtr. 

I have examined Greenleaf 's National Arithmetic, and am of opinion, from 
its practical character and the order of the arrangement, that it is well calcu- 
lated to induct the inqoirinff pupil into the useful business operations of the 
oommiinity, for which the study of Arithmetic is designed. I shall not hesitate 
to recommend it to my own pupils and to the teachers of other Schools. 

Edward Small, 

AAmy, Dee. 1, 1838. Teaeker tfth» LancaUv School, AUmn,if. 

Mr. Greenleaf. Sir : I haye examined yonr National Arithmetic and an 
clad to say, it meets my approbation ; and I think I shall introduce it into nj 
School, to the exclusion of all others. A. P. Smith, 

Albany^ Nofa. 28, 1838. Ttadur of the Second Public School, Albany. 

Mr. Greeoleaf. Dear Sir : I haye examined your System of Arithmetic, 
aad am happy to state, that it meets with my nnqaalifiad approbation, and that 
I shall immeaiately introdnee it mto my School. Yours, respectfully, 

AAany, Nov. 27, 1888. Thom A s MeKxs. 

We fiilly concur in the aboye. 

NxwHAV & Wallacx, Teachere^MeAamee Academy, Albany, 
D. E. Bassktt, Prim^jHU of an Academy, Do. 

JoxL Harblx, Principal of DUtrict School, State Sireei, Do. 
J. W. BuLKLXT, Principal of an Academy, Do, 

JFVom Dr. Fox, Principal of the ]^yUton School, Botton, 
B. Greenleaf, Esq. Dear Sir : I have just been examining your new Arith* 
metic, and think it an excellent work. I like the plan of it much. Among its 
many excellences I perceive tlie following, vis. — The Tables of Money, Weinits,' 
and Measures carried out to the lowest denomination ; the great variety of ex- 
amples under each Rule, and likewise your method of treating several parts of the 
science, as Fractions, Proportion, Evolution, and Exchange, — everything con- 
cerning them must appear clear, I think, to the student. The Geometry, Philosoph- 
ical Problems, Mechanical Powers, and Book-keeping, seem also to be handled 
in a perspicuous manner. The Rules of Cross Multiplication and Position, I am 
happy to see have place in the work ; ibr, after all, they are too useful, the lat- 
ter especially, to be omitted in our arithmetical treatises. On the whole, the 
work appears to me well calcnlated to lead youth to a clear and thorough knowl- 
edge of^ the various branches of this Science, and I doubt not it will De sou^t 
after, as an improvement on former works of the kind, and obtain an extensive 
circulation. Yours, respectfully, Cbarlxs Fox. 

A thoron^ examinadon c^ Mr. Greenleaf *s Arithmetic has induced me to 
Introduce it into the Academy with whidi I am connected. The arran|[eaMnt 
is excellent, and much yaluable matter is found in the National Arithmetic, not 
ooniained in others now in use. Very nspedidWy, yours, 

BametablerDec, 9, 1887. 7 F. A. Choatx 



Robert & Iktt)%9^ PuhlictUions. 



OREENLEAF^S HaTIONAL ▲KITHnSTIC. 



Fhfm Mr, J, P, En%le*, A. M,, Principal qf the Claancol InttittUe, PkUade^Ma* 

I luLve examioed, with coosiderable interest, Gra^ntaaff NationaJ Aritb- 
meticy aod have no hesttatioa in reconunea'ling it as ao admiiuble system of 
Aritbmetio, whicli contaioa all that is esaaotial to fk knowledge of the science^ 
and nothing that is useless. The arrangeineat, toQt is such as to oiaiie the con- 
tents easily avftilahie to the teacher and die pupil. Should it supeeed io displac- 
ing tha host of so caHed ** Assistaat^,'* with which our schools are 6ooded, I 
ooncaive it would be equally to the conafort of teachers^ aad the profit of stu- 
denta. I shall cheerfully inurodooe it into my Acadeioy. JT. P. £iiglk8. 

PhikuUkMa, Nov. U, 1838. 

I chaerfijly coaanr in sentiment with Mr. Engles, respectiog Mr, Greaaleaf '• 
Arithmetic ; it is the best work of the kind I have ever seen. With a gra^l 
dttd of pleasure, I shall introduce the same into my Seminaiy. 

W. Alsxavdxr, dasHcal TVocler, PhSadtlphia, 

I have examined Greenleaf*s National Adthroetic with « great deal of 
•atis&ctioo, and have bo hesitation in saying, that it is the most complete 
(Tf stem of Mercantile Arithmetic with which I am acquainted ; and will cheer- 
fttUy reoommend it as occasion may require. 

E. Griffiths, Teaehgr ef Makemadet, FkUad^Ma, 

PktMMpUm, KotK 12, 1888. 

Hie nnderslffoed entirely concur in the opinions expressed by Messrs. Eoglof « 
Alexander, ana Griffiths, respecting Mr. GreenleaTs ArithmeUc 

JOHV W. FaiRB8,> 

B. p. HuvT, > r«icW« m PWirfii^ia, 

James P. £«ft, ) 
I have examined Mr. GreenleaTs National Arithnetio with soma cara, 
and am mvch pleased with its arrangement ; his exaaiples, mder ea«li rule, 
are aumerous and appropriate : I am so vrell satisfied, that I intend to intra* 
daoe it into my SeminaiV- TwLOUAB McAdam. 

JPmaddplda, Nov. 14, 1838. 

We fiillT coaear with the gentlemen, who have alreadr givem rneommeoda- 
tioBi of the National Arithmetic, considering the worn veil cahailated to 
give yoQth a correct knowledge of the principles of Arithmetic. 

Ctpjf tf « IdUr fmn O. W, Harby^ Esq., PrmttptU qf ffarby» AaauUmsf^ Ntm 

Orlaaiu, addtuud to the PvJUishen. 

Gantleinen : Viewing the publication of School Books of the first iraportaace^ 
it was with much plefwore that I received Greenleaf's Natiooad AriUunetie. 
For fifteen years, and upwards, I have devoted my life to the instruction of 
youth, during which time many Arithmetics have fallen under my inspection. I 
lake a stroas interest in every work that pertains to mathematical laming, aad 
unhesitatingly pronounce Greenleaf's Arithmetic an important treasure to Acad- 
emies ; it is fiaiu^t with a great deal of care, and in an easv, plain, and uni« 
form style. His Geometrical, MechanioU, and Astronomical rroblems are oon- 
eise and dear ; they Iea<l the youthful mind to the exercise of a little patienee,-*- 
not so arduous as to (atigue, but sufficiently laborious to call the mental facoktea 
into exaroise, and lo create a taste for mathematical koowledse, and for scieatifie 
discovery and invention,— -whidi has lately so conspicuously crowned some of 
oar eoontrymen with brilliant soeoesii. I snail make it the standard book in 
my Institution, and recommend it to otiiers of my profession. 
I remain, gentlemen, your obedient sefVant, 

JVcw Orltatu, AuguM 12, 1889. GxoRes W. Hakbt. 



Robert S. Davis* PtMicatums. 



GRXXNLKAI''8 BATIONAL A&ITHMXTIC. 



I hBve raeeatly examined Greeoleaf's Natiooal Arithmetic, and am well 
pleaeed with the wcMrk. It contains much important infonnatioo ia reference to 
mercantile pursuits, and, io my judgment, is well adapted to the wants of our in« 
creasing number of Schoob and Academies. I regard the systems of Book- 
Keepiog, contained ia it, as very important. 

Edward Wilsov, Jr. - 

JVoy, N. r. Nov. 28, 1888. TmcAct, TVvy Mmilariai SchooL 

I have examined Mr. Greenleaf 's National Arithmetic, and do not hesitatn 
to sav, that it is not only a practical and valuable work, but an admirable one ; 
one Umt is every way cucolated to produce an interest 'in the student, and to 
fiictlitate his adnmcemeat in the science of numbers. I shall use my influence 
in imrodociag it into my SchooL Josxpr Childs, Jr. 

Troy, Nifv. 1888. Teacher, 6th St. School, Troy* 

I have examined Greenleaf *s National Arithmetic, and cheerfiilly concmr in 
the above recommendations ; and shall use my influence in introducing it into 
my School. Jambs Park, 

Troy, Nov. 28, 1888. Teacher, 4A St. Academy, 

Poughke^, (N. F.) Jan. 1, 18S8. 
After a ennorr examination of Greenleaf 's Arithmetic, I have no hesitation 
in awarding to it a large amouct of arithmetical knowledge, more, indeed* 
than almost any work within my acquaintance. The voutb, who should go 
through this work careful! v and thoroughly, could not mil of obtaining a fa- 
miliar acqoaintance with tne properties and powers, and various applications* 
of Bombers. A. Lathrop, 

Teacher of Mathematice m the Poughketpeie CoUegiaie School, 

The following is the eondneiom of a critical notice of the work, from Thomaa 
M. Brewer, Esq., Principal of an Academy, Poughkeepsie. 

Upon ^ whole, considering the judicious arrangement, the adaptation of the 
Examples to the bnsioess requirements of our country, the perspicuity of illus- 
tration, and the extensiYe range of Arithmetical Science embraced, I am happy 
to say, I think the book worthv of its title. And I shall take an early opportu- 
nity to introduce it into my Institution as the text-book best adapted, to our 
nse of aoY I have seen. Thomas M. Brkwxr. 

PomgUtequie, Dee. 14, 1888. 



I have examined Greeoleaf's National Arithmetic with moch care, and 
hesitate not to pronounce it a ver^ valuable work, superior in many re s pe c l i 
to any Arithmetic, now in nse, with which I am acquainted. I shall imme- 
diatefy introduce it into my School, and most cheerfully recommend it to the 
public, believing it well adapted to the wants of our Schools and Aeademies. 
Yours, very fespeotfully, Jamxs H. Hows, 

JVtncwa/ of the Lancatterian Schot^, Poughkeepeie, 
PomghkmpeU, Doe. 17, 1888. 

Benjamin Greenleaf, Esq. Sir : I have had the pleasore of examining your 
Arithmetic, and, amon^ the many I have used in teaching, have never found 
one withoat some deficiency until yours came into mv hands. I think it prefer* 
able to any other in its arrangement, the lucid illostration of its principke, 
and the great amount of matter it contains.' 1 shall feel in duty bound to in* 
trodnoe and recommend it when an opportunity ofiers. 

Tours, with respect, A. KxDDBR, 

Pomghkeefeie, Jan. 1, 1838. TWAer ^a Select SdM. 
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GB»MI.EAF'8 ABITKMETIC8. 

Grbenleaf's Arithmetics are used in the following Schools and Acad- 
emies, among others, in New York City, which are of the highest respectability. 

Washington InatUute, T. D. & T. W. Porter, Prin'als. 

Rufger's Female LutittOe, Charles E. West. Priocipal. 

Cornelitis ListittUe^ Rev. J. J. Owen, " 

All Saints^ Parochial School^ Wm. A. Taylor " 

Commercial aiid Collegiate Sclwol^ Hubhs & Clarke " 

Classicali Mathematical, and ComH InstittOionj H. Feugnet " 

Classical a^id Etiglish School^ W. King « 

Classical a?id Engiish School, Chas. W. Feeks ** 

New York Institute^ E. H. Jenny " 

Triititu School, William Morris " 

Friends' Monthly Meeting School, Samuel Brown ** 

** F&male MorUhiy Meeting School, Misses Smith & Carpenter " 
Boardiiig and Day School for Young Ladies, Madame Chegaray <* 
Mechanics^ Institute SchooL, John M. Reid " 

Select School for Boys, Daniel P. Bacon " 

English and Classical School, Aaron Rand " 

Classical, Mathematical, and English Academy, J. F. Worth " 

Classical and EngUsh School C D.Jackson ** 

Select School for noys, J. J. Greenou^-h " 

Classical, French, and Ejiglish Sehoolj Perrine & Foignet '* 

New England School, Moore & Fish " 

Scotch Fresbyterian School, Robert H. Browne " 

City Commercial Sclwol, J. B. Quick " 

Classical and English School, Joshua Butts " 

Academy for Young Gentlemen, E. L. Avery " 

Commsrcial and CoUegiate InstitittSj J. Fanning & H. Cady " 

English, Classical, and McUhematical School, A. Dickinson " 

English and Classical School, M. Frey " 

SeUct School, B. Fowler " 

St. Lnke's School, G. A. Rogers, S. S Potter, & H. Osborn " 

Female Academy^ • Mrs. Page " 

Classical and English School, James Lawson " 

Young Ladies'* School, Mrs. S. C. Reed & Daughter " 

Select Classical and English School, R. J. L. Austin " 

Seminary for Young Ladies and Gentlemen, Nelson Mowry « 

Grand Street Academy, - S. Palmer, Jr. *« 

Carmine Street Academy, S. M. Smith " 

Sixth Street Academy, C. Bloodgood ** 

English and Classical School, Mess. C. Tracy & Drew *< 

Seuet School for Yoimg Ladies, (Brooklyn,) A. Greenleaf « 

Female Seminaru, (Brooklyn,) W. S. Spaulding *« 

Femcde Classical School, {DTOoVUn,) B. F. Parsons " 

Colleeiate and Commercial School, (Brooklyn,) James G. Russell *< 

Brooklyn Grammar School. " Walter Chishohn « 

This system of Arithmetic is also used in the " Normal Schools," and the 
District Schools in the City, and in various parts of the State of New York, and 
has recently been adopted in the Public Schools of the city of Newark, N. J. 

These Arithmetics are the text books in a large number of the best Schools, 
and Academies in New England, among which are the following : 
Normal SeJiool at Bridgewater, (Mass.,) N. Tillinghast, Esq. Princiiml 

" " at Lexington, '' Rev. Samuel J. May " 

PhilUps Aoademy at Andover, " Rev. Sam'l H. Taylor " 

" " at Exeter, (N. H.,) Mr. Gideon Soule « 

Young Ladies' Inst, at PilUfield, (Mass ,) Bev. W. H. Tyler «« 

Female Seminary at Bradford, *■ Miss A. C. Hasseltine ** 

besides othen distinguished institutions, and have been extensively ad<^ted for 
public and private schools in various sections of the United States. 
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